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FOREWORD 


The construction of the Electromagnetic Plant in Tennessee was a 
very important phase of the Hanhattan^Oistriot'e Eleotroraagnetio Project* 
rhe history of that construction, from the beginning td 1 January 1947, 
is contained in this volume* In addition to the Summary and main Text 
the volume contains appended documents, references, charts and a chron¬ 
ologically arranged set of photographs showing the construction progress* 
"Construction* is Volume 5 of the book describing the Electromagnetic 
projeot* The titles of the other volumes are as shown below* 

Volume 1 - General Features 
Volume 2 - Hesearch 
Volume 3 - Design 
Volume 4 - Silver Program 
Volume 6 - Operation 
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I. General* - la 1 9U2, tho President of the Waited States, acting 
andsr authority of ths Jar Powers Act, authorized the contraction of the 
Electromagnetic Plant* ihe purpose of this construction program vas to 
erect, la the shortest possible tine, the buildings and auxiliary facili¬ 
ties aad to install ths equipment nsoesaary for ths electromagnet]* 
method of separating the uranium isotope 2J5* The soope of the program 
embodied the task of Interpreting the design drarings and transforming 
them late a full-scale plant for quantity production* the plant oonsiste 
of process buildings for the actual separation of uranium Isotopes) 
ohemioal facilities for the preparation and reoorery of feed material) 
auxiliary facilities accessary for plant operation) utilities for the 
proper functioning of the plant) and administrative and service facili¬ 
ties for the needs and selfare of the operating personnel* The tflectro- 
aagaetie Plant la one of four industrial plants at the Clinton Sngineer 
Tories, near Xnoxville, rennet see, and is located in a restricted area of 
about 325 sores in the central part of the reservation* 

2* Contractual Arrangements* - X thorough review of arehlteot- 
enginear-conetrustion firms resulted In the selection of 3tone and 
jTebster Engineering Corporation to represent the Manhattan District in 
the design, procurement of uaterlala, and construction of the eleotro~ 
magnetic plant* Stone and .Tebster's responsibility, under Contract tfo* 
JT-7401-eng-l3, dated 29 June 19^2, was to 'nclude the entire 3531 Projeot 
as conceived at that time* hen this responsibility expanded beyond the 
capabilities of o am coocern, Stone and '.'abater retained the construction 
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of the Tlsotromagnstio Plant, plus -he Central Paoilitisa, which 
inoludod the to mb of Oak 3idgs. this oon-raot *aa supplemented five 
tLmea, to include the major portico of all work at ¥-12. Supplement 
So, 2, which hi for tha T-12 Sxtanolon, was the largest of the 
Supplemental Agreements. This oontraot was oloaad out on pi Aaroh 

13U5. 

On 17 November 19W*., Ston# and .^abater ana awarded Contract 
Ho, iT-li+-108-enj-U9, for aueh additional oonatruotloa work and major 
alteration* aa war* required froa time to time. A apee 141* stipula- 
tloa of thla oontraot waa that no aingle ltaa of work waa to exoeed 
16,000,000, a* whoa the fourth 3ata Building waa authorised, a new 
oontraot. So. J*-ll*-10fl-eng-60, waa negotiated with Stone and debitor 
for thia work, sffsotlvO 2 April 19h5. 

▲11 government prime oontraota, whioh, la general, were confined 
to materials and equipment .diere the amounta exceeded 9100,000.were 
euperrleed by Stone and debater. Stone and Webster alee awarded aub- 
oontraota te oontraotora who were apeoiallate In their line of work. 

fhe original oatimated ooet of the T-12 Plant was 9> 6 ,500,000 out 
of a total of 66 aillloa dollars allooated for the D3M Projeet. this 
amount was aupurated by costa for the T-12 Extension and other additions 
till ; on 1 July 1945, tha estimated oonatruotloa ooat for tha elestro- 
magnatla plant mder Contrast So. 7-7U01-sng-13 was 9269,200,000. 
Contraoto nuabero <T*ll|^108-eng-49 and tf-l4-10Q—sng-6i) inoreaeed this 

amount by 914,047.600 and #19,164,000 respectively. Han, ~£ho aatimatod 

vary /341 

ooet of tho electromagnetic plant, no of 1 July-494?, was 9301,411.600, 
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digxt n f the clay and chattered rock out of the crevices, flushing this 
»rea ihorou^ily tlch fir* :v>ee f and laying a oonarete aat over boulders, 
thue tielog t j« together and forming a jaours foundation* 

Construction of the Alpha buildings , rthioh <vara reinforced con* 
orate structures with brink walls, than proceeded according to schedule 
and tha buildings were soon ready l'or ths installs cion of equipment# 

During chi a stag# of activities, thousands of tons of atarials and equip* 
rant poured into ths area* than vhs first raostraok In Building 9201*1 
was ready for pral in Inary ops rat 1cm on 1 loveaber 19^3# it was found that 
tha magnet noils sheasd a vary low rasistanoa to ground. Tha failure, 
oauoad by contaminants in tha oil linos, required that tha oolls be re* 
turaad to tha manufaotursr and rewound* Precautions art taken to eliml* 
rats this failure cm future installations# 

Ths data Process Building (920j*rl) was started on 15 May 19U3* &*d 
tha installation work for this building followed more exacting procedures 
than in ths Alpha group, as a more valuable material *ae to be used as 
feed# rho first raostraok was ready for operation on 15 March I9U1, but 
ths building was not called complete until September 19bi+# 

Tha oonstruotlon of tha Alpha (9202) and Seta (9205) Chemistry 
Buildings was started in February of 1&5* to keep pace with the oon¬ 
struotlon of tha process buildings# The buildings, as originally design¬ 
ed, war# completed in September l^Uj, but oontlnual changes were made 
because of new procedures developed from operational experience. The 
Beta (9205) Building was later converted Into a laboratory when a larger 
building (9206) was constructed for Beta Chemistry* 

si* 



Uany auxiliary and asrrloa build Inga were neoeasary for plant 
operation. Moat of tboao atruoturaa were of frame oonatruotion, but 
MTfrtl, because of tho nature of the building or baoauao of fira or 
othor ha tarda, mn of unaonry oonatruotion.' Among these were tho 
Medloal Building, Dry loo Storage, Liquid ffltrogsn Storage, Foundry, 
and tho Sleotrioal Maintenance Shop, 

In September ig43» General drorea authorized tho oonatruotion of an 
addition to tho T-12 plant which more than doubled ita alee. Thla addi¬ 
tion, known ae T-12 Sxteneioa, Included two no* Alpha Froooea Buildinga 
(9201-4 and 5), a Beta Preeeea Building (9204-2), an addition to Alpha 
Cheniatry Building (9202), a now Beta Chamiatry Building (9206), and aum- 
oroua auxiliary buildinga* 

The Alpha II Prooeaa Buildinga, tho flrat of whlah ona atarted on 
2 Hovember 1943* ero tha largoat buildinga in the T-12 Plant, Honouring 
543 feet by 312 foot and standing acma 90 feet from the valley floor* 

They are of ateal fraao oonatruotion with oorrugated aabeatoa aiding* 
Equipment natallation one started even before ateel framing was ooapleta* 
The ohango la design for the raoetraoks, from an oval shape to e rectan¬ 
gular arrangement, made this Installation much simpler, and eight months 
after tha first building was started, it was ready for operation. 

Tha oonatruotion of tha second Bata Prooeaa Building was started 20 
Ootober 1943* The installation of equipment began on 1 April 1944* and 
the flrat track was ready for operation on 10 September 1944* A third Beta 
Prooeaa Building was authorized in May 1944, to handle the inoreeaed Alpha 
production oxpeotod because of aarlohad feed from the One Diffusion Plant* 

35 




This new building (92QU-J) wras similar in arrangement to tho too earlier 
buildings but was of stssl fraas construction instsad of reinforced oon* 
oroto. Building completion was achieved 15 Say 19^5* after numerous 
changes to ths chemical area* A fourth Bota Process Building (9204<4 i) 
was authorized 2 April 19h5* to handIs increased production resulting 
frosi Gas Diffusion Plant food* .his building was completed by 1 December 

19U5* 

Included in the authorization of the T-12 Extension was the addition 
to Alpha Cheaistry Building (9202) and the construction of Beta Chemistry 
Building (9206)* In June 19U*# an entirely new group of Alpha chemistry 
buildings was neoessary, to provide for the largo quantities of enriched 
feed material te be obtained from the Gas Diffusion Plant* This group of 
buildings, known as ths 9207 Croup, consisted of a six-story process 
ohemioal building, a ohsmioal storage building, change houses, pump houses 
and tank farm* These were supplemented by an incinerator building, % 
vacuum distillation building, a compressor building, a hydrolysis tower 
and *n ammonia storage building* Construction was stopped In June I9U5, 
because Increased enrichment of Gas Diffusion Pleat product made It 
desirable to feed this material directly to the Beta stage, thus ultimately 
eliminating the Alpha stage entirely* 

^ost of the utilities for the Y-12 plant were constructed and operated 
in conjunction with the Central Facilities for the Town of Oak Aldge* As 
the plant is ths largsst consumer of watsr and electricity these utilities 
ars located closer to the plant than to the town* Sewage from the plant 
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drain* by gravity through an iiteroepter a*war to tho Oak Eldgo s ew age 
system* Tho two sboaa plants, constructed within who Y-12 Area, dis- 
trlbuto process ato an and steam or hooting tho buildings, through insulat- 
' od steam pipes supported on wooden polo structures* 

Operational activities during the latter part of l&Ut indicated 
the necessity for extensive changes in prooess and equipment* As 
Tennessee Eastman Corporation was burdened with the usual operational 
difficulties and maintenance problems. Stone and Abater, which was near* 
ing completion of its original contract, was given a new contract (iff*lit* 
108-eng-U9) for this work* Of the amorous additions and revisions per* 
formed under this contract, the largest single projeot was for the Final 
Product Building (9212)* The building was authorised for construction 
on 5 April 19U5, and by 1 July 19^9, the design *sas complete and the 
structure was 36 % complete. 

The oonstruotlon of the T*12 Plant was facilitated by the use of 
numerous temporary buildings, ffarayfcousea, shops, office buildings, 
change houses, time offices, eto«, were built for specifis purposes and, 
when ns longer needed by the construction foroee, xany of then were 
turned over to Tennessee Eastman Corporation to facilitate the operation 
of the plant. Access facilities to the Sleotronagnetle Plant ware 
provided by bituminous surfaced roads and a spur traok from the LAI 
Railroad* Accessibility was restricted by an 3-foot cyclone fenoe which 
surrounded the area* Cates, guard toners and interior fencing were 

constructed to facilitate further the guarding of this highly restricted 
area* 


37 



4* Material* of Coastruotlon« - because of the ilia and diversif 1 


oatIon of tha Sleotromagnetlo Plint, it was deemed necessary to establish 
two distinct Purchasing Departments* na of which* in tha Boston office of 
Stona and ^abater Engineering Corporation* was primarily ocnoerned with tha 
procurement of process equlpmenti tha other* with headquarters at Oak 
Ridge* Tennessee* dealt with structural materials and assooiabad items* 

The nature of tha project involved tha procurement of vast quantitias 
of Jiatarials already in tha oritioal category* such as steel* copper* alloy 
pips, eta* ,71 th tha aid of tha Tar rroduotion Board and affioiant expedit¬ 
ing* these enormous quantitias of Jiatarlals wars transformed Into vital 
faoilitlss necessary for tha auooassful oparation of tha electromagnetic 
plant* Tha receiving* warehousing and distribution of mats rial for con¬ 
struction involved one of tha moat Intrloats problems of management* Fape 
a somewhat primitive beginning, whan equipment was dun pad alongside the 
road* tha aoope of tha work grew to inolude warehouses for apsolal typos 
of equipment and numerous general warehouses located at various points all 
over tha area* Process equipment of a hiJily secret natura was stored in 
a specially provided area* ndar armed guard* *nd was unpacked only at the 
site destined for its ultimata installation* 

The facts that 31 oarloads of brick war > received in one <?eek and 125 

carloads of eleotrlcal equipment ware received In a two-week period, are 

significant indications of tha stupendous task that confronted tha oon- 

* 

tractors* 

5* Labor Relations* Safety and Security* — Procurement of personnel 
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for he oonatruoti n of the 31eotroma f ?iefc io Plant ms a tra^ondoua job* 

Vf tor aoraping the bottom of the local amploymant sorrieea, Lt was neceiaary 
to establish a recruiting ssrvloe and gather workers from diatant aourooa 
la ordor to finish tbo work according to schedule* It was estimated that 
some 1*00,000 poraona were interviewed for tho entire Stone and .labatar 
program % this La approximately equivalent to ntervlawlng tha entire 
population of Houston, Texas* In apita of tha faot that inductions into 
tho Army warn at thoir haight and that premium wages war# baing paid on 
other government jobs, adaquata labor was found to do tha work, aa induce* 
jianta in tha form of transportation, recreational faollltlss, etc*, ware 
provided* In any undertaking of thia magnitude, in whloh thousanda of 
akillad and unskilled workers ara thrown together, it ia raaaonabla to 
axpaot some labor diffioultiaa and grievances* However, baoauaa of dipl¬ 
omatic arbitration, laaa than 9,000 manhoura war# loat on aooount of 
jurisdiotlonal diaputaa and work stoppages, aa oomparad with a total of 
06 , 767*000 manhoura worked on tha Slootromagnotle Plant* 

Anothar commendable job was that of tha 3afaty Department, who, 
through diligent effort, set aa enviable raoord for safety* Tha more 
important dutiaa of thia department inoludad xooident reporting, oriantation 
of new employees, sanitation and publia hsalth, fira prsvantion inspection, 

J 

atarilisation of paraonomd protection equipment, and motor vehicle ia- 
apaotion* It waa tha polioy of tha dapartmant to oooparato with tha othar 

safety organizations> to hold <vaekly meetInga to discuss current safety 
problema^&nd to educate tho porker* through tho medium of safety poatera* 
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Fhrough the iilitery Intelligence, every effort «ti unde to impress 
the workers with the need L'or secrsoy* The work w&s so segmented that 
rsry few individuals knew tho over-all soopo or tho work* In ordor to 
protoot tho plant from sabotage, accidents, fires, and other hazards, 
strict security regulations were put in force* All personnel were 
investigated before being hired, and had to provide the proper credentials 
to enter reatrioted areas* Guards sere strategically stationed to assure 
conformance with security regulations* fire preventive measures, such 
aS| proper spacing of water hydrants and extinguishers, adequate alar* 
systems, orderly arrangement of stored aterlals, proper training of fire¬ 
man, etc*, »ere instrumental in preventing serious losses by fire* 

6 * Organisation and Personnel* - Construction at tho gleotrosagnetl# 
Plant, performed under Stone and ffcbster Engineering Corporation manage* 

to as 

seat, 4e ouporriaod for tho Janhattan Olotrlot by tho T-12 Conatruotioa 

to a i 

Offioor, who 4o roaponaiblo, through tho Y-12 Unit Chief, to tho Diatriot 

0 

2 n f ;ineer, Col* X* D* Siohola* Prior to January 1945* tho oonatruotiaa 
offioor waa dirootly rooponalblo to tho Diatriot Sngineer, and tho Y-12 
U*nlt Chief aaaiatod tho Diatriot Kn,ineer In ooordinattng tho deai&i and 
operation phasea of tit# ^rograa with oonatruotioif* Hie operating coa- 
traotor* Tenneaaee 3aatxan Corporation, aaaiatod in tho final inapeotion 
and reocmmsndod that tho faollitlea bo aocaptod aa -hay wore completed 
for operation by tho jovernment* 

rho Stone and Abater aotiwitioa la tho development and oonabruotion 
of the Y-12 Plant were under the diroot management of 'It, H. {, Jranch. 
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Proaidant* fha Projact laginaar ms Jr. A* C. Alain and tha Pro Jag t 
^ana^ars art ir. ?» C. ^illlsjss and ir* r* R* Ihornfcurg* 
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MANHATTAN DISTRICT HISTORY 


BOOK Y-ELECTROMAGKETIC PROJECT 
VOLUME 5-CONSTRUCTIOH 
SECTION 1 -GENERAL 

1-1# Purpose . - The electromagnetic process, as evolved from 
small Beale laboratory developments by the research organ!sation, had 
to be expanded directly by the design engineers into an industrial plsnt 
of high proportions, housing a tremendous amount of highly specialised 
electrioal and meohanieal equipment for quantity production of the uranium 
isotope 235* The.purpose of the construction program was to construct 
the buildings and auxiliary facilities and to install the equipment neces¬ 
sary for this plant in the shortest possible time* 

1-2. Soope . * The soope of the construction program embodied the 
task of interpreting the design drawings and transforming them into a 
"ready to operate" full scale plant, located in an isolated part of 
Bear Creek Yalley in the Clinton Bngineer Works. The enterprise included 
the mobilisation and direction of enormous labor foroes and the procure¬ 
ment and erection of material and equipment for the process plant and 
its auxiliary facilities. This construction consisted of more than two 
hundred buildings and represented an expenditure of more than three 
hundred million dollars (See App. Dl)• The program had to be accomplished 
in an ineredibly short time despite the obstacles of isolation, shortage 
of material and labor, design changes and the ever present need for secrecy* 
l-3« Authorisation. - The oonstruotion of the eleotromagnetic (Y-12) 
plant was authorised by the President of the United States, under authority 
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conferred upon him by Congress through the Fublio Lews known as the War 
Powers lots. Is desoribed in Volume 1, the President's approval of the 
1J June 1942 report, submitted to him by Dr, Jamas B, Conant, Chairman 
of the lational Defense Research Council, and Dr, V. Bush, Director of 
the Of floe of Solentlflo Researoh and Development, constituted a directive 
to the War Department. As the representative of the War Department, the 
Manhattan District was responsible for carrying out the requirements of 
the directive, A specific requirement was the construction of an Electro* 
magnetio Separation Plant (See Vol, 1-General Features), 

1-4. Administration, - In administering the oonstruotion program, 
the Dietriot Engineer, through the Y-12 Oonstruotion Officer, supervised 
the construction work performed by the Architect-Enginesr-Construotion- 
■anagement contractor. Stone A Webster Engineering Corporation, Stone 
A Webster performed the major part of the construction with Its own 
forces and supervised the efforts of its subcontractors, Tennessee 
Eastman Corporation, the plant operating contractor, assisted in final 
inspection and recoxmsended thqt the facilities be accepted by the Govern¬ 
ment as they were completed for operation, 

1-5• General Description, - The Electromagnetic Plant consists of 
nine process buildings, having a combined floor area of about 2 , 300,000 
eq. ft, (about 53 acres), with numerous auxiliary, ohemistry, aerrioe, 
and administration buildings, having a combined floor area of about 
1,150,000 eq, ft. Facilities in these buildings not only service the plant 
but also provide for the needs and welfare of over 20,000 operating and 
administrative personnel. Two boiler plants provide oentral heating for 




ell the buildings and steam Tor the manufacturing process, the steam 
being distributed through overhead mains. Electric service is obtained 


through a high tension network connected with the Tennessee Valley 
Authority power lines at two main switching stations in the area. Water 
eervioe is obtained from the Central Facilities, treated water by gravity 
flow from the Filtration Plant and raw water by direct pumping from the 
Clinch River. Railroad sidings were constructed connecting eaoh of the 
process buildings with the classifioation and storage yards, which, in 
turn, were eonneoted by means of a spur with the Louisville 4c Vashville 
Railroad (See Central Facilities, look 1, Vol. 12). The Bear Creek 
Valley Road was relocated to ferm the north boundary of the manufacturing 
area and is the main aooess road connecting to Boarboro Road and thenoe 
the road system of the entire project. There are three portals, located 
along this road, through which automotive equipment and personnel are 
properly cleared before entering or leaving the area. The entire Electro* 
magnetic Plant site is surrounded by a manproof wire fenoe, with interior 
restricted buildings further isolated by fencing, A general plan of the 
plant is shown as Appendix D12. Photographs which give an indication of 
the Immensity of the job are included as Appendices CJJ, C35, CJ6, C57 
and C39. 

1-6. Relationship With The Clinton Rngineer Works . - Ihe Electro¬ 
magnetic Plant, more oommonly known as Y*12, is one of four industrial plants 

loos ted in the Clinton Rngineer Works near Knoxville, Tennessee. It la 
located in a restricted area of about 823 ceres in the central south* 
eastern part of the reservation, approximately five miles southwest of 


tho ©oamsrclal diotriot of Oak RLdgs, Teaneaeeo, whioh la the townsIt* 
eod housing project lc connection with the overall development (See Loo*tion 

A 

lup App. Dlj). Bousing for eligible workers Is svsliable In this town, 
and the plant Is furnished services suoh as power, water, sewage disposal, 
transportation, railroad Irelj^t and other essentials by the Clinton 

Engineer Works Central Facilities (Book 1, Tol. 12). The Ileotronagnetlo 
Plant is the largest industrial plant in the Clinton Engineer Works frosa 
the standpoint of employment, was the first production plant on whieh 
construction was started, and was the first to go into operation. Until 
51 December 19U&, it was the only plant producing the final produot. The 
Oas Diffusion Plant (1-25) and the Thermal Diffusion Plant (B-50) noted 
as feeders to the Eleotroaagnetlo Plant until Beptenber 19U5) from this 
date until tha prases tine, 1 January 19U7* feed material has been 
supplied entirely by the* Gas Diffusion Plant. 


1.4 


ACTION a - • J QNTHACTUAL AkHABOM*EHT8 


2*1# Selection of A-g-ti Contractor * - The early plant for execu¬ 
tion of the Manhattan D lit riot Project* formulated la June 19l»2* called 
for the engagement of a large contracting firm to represent the District 
In the field of design* procurement of materials and construction of 

faoilitles for the overall project* A thorough review of the Architect* 

A 

Engineer-Construction firms resulted In the selection of the 5tone and 
Webster Engineering Corporation for this Important function because 
they were considered to be the beet qualified of the available firms, 
on the basis of organisational site, availability, experience and pre¬ 
vious connection with the uranium prejeot* Stone end Webster’s 
responsibility included the entire Dse Project ae conceived at that tine* 
Subsequently, the scope of ite responsibility ami reduced because the 
Scope of the District program expanded beyond the capabilities of any 
one concern* However, the construction of the Y-12 Projeet was re¬ 
tained as the primary responsibility of 3tone and tfeb*tsr(^or further 
details* see B ock $* Volum e - l r e»d Book V, Volume 3)* 

2-2* 3tone % debater friglnecrlng Corporation Contracts * 

a* Contract No* ~d*7i;Ql-ent;*13* - Following preliminary 
negotiations* which were necessarily limited because of the urgency 
of the work, Stone k Webster Engineering Corporation was given a letter 
contract dated 29 June lOltM In*cequently* the formal coat-nlus—a-fised 
fee con treat No* ff-TUDl-eng-13 was entered into* ef fbotive as of the 
sans date* This included Arohiteot-Engineer-Management service to do 
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all things necessary for the following purposes* the completion of 
the required research, design, procurement, inspection and expediting 
of materials and equipment for certain plants; the initial procurement 
of essential raw materials; the operation of such plantsj and the 
construction of the plants and other facilities. One of ttiese plants 
was the Sleot romagnetie Plant. The major part of the construction of 
the T-12 Area was performed direotly by the oontraotor. The remaining 
portions were completed through subcontracts or government contracts, 
which were managed and supervised by Stone and Webster (See Par. 2-3 
and 2-U). Five supplemental agreements modified the contract as the 
scope or conditions of the work changed with the development of the 
project. 

Supplemental Agreement Ho, 1 deleted certain items of work and 

confined Stone A Webster's responsibility to the electromagnetic plant, 

an 

the expansion and modification of ^existing auxiliary manufacturing 
plant (Trail, B.C.), a pilot plant (Clinton Engineer Works, Elsa, Tenn.), 
an experimental plant (Argonne Forest, Chicago, Ill.), a laboratory 
(University of Chicago) and the town of Oak Hldge, the scope of which 
had been materially increased. 

Supplemental Agreement Wo# 2 provided for the extension to the 
original plant and the consequent increase in town facilities. 

Suppjemsntal Agreement No« 3 authorised the disposition of 
certain Government-owned property. 

Supplemental Agreement No. 1+ provided for changes in the scope 
of the work, which included the addition of new facilities and the oonver- 
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sion of existing facilities, a* the result of enhanced feed from the 
Gas Diffusion Plant* 

Supplemental Agreement No* 5 authorised paymant of a portion of 
tha faa retained, In an amount not to exceed 50 ^* 

Tha oontraot was finally olosad out }1 March 19U5» anoapt for tha 
administrative work necessary ta complete tha raoorda* All uncompleted 
construction work was completed undar another oontraot (See Contract Ho* 
W-ll±-108-eng-l#) * Tha total construction oost for tha 7-12 Plant undar 
this oontraot was #269,200,000 (Saa App. B|*). 

b* Oontraot No* W-H^lOQ-eng-lff * - On 17 November 19UU, tha 
oparator (Taimassea Eastman Corporation) raquastad that tha Government 
make prorision for tha astablishmant of an organisation ta do such addition* 
al construction work and to males all major building and equipment al ta ra¬ 
tions as would bs required from tlms ta time, by reason of new disoovar- 
ias In tha development of tha eleotromagnetlo method of separation, and 
to provide and operate a proJest machine shop (Saa App, B5) f It was 
also recommended that a oontraot be entered into with Stone * Webster 
Engineering Corporation for that purpose* Tha District Engineer agroad 
with these recommendstions and, accordingly, a contract was negotiated 
with Stone and Webstar. That contract provided that any item of work 
( i*e* erection of a new building or any single major alteration), in¬ 
volving a cost in excess of six million dollars( ?6,000 f 000) was not 
deemed to fall within tha scope of tha work* It also provided that tha 
contractor organise, opera be and maintain a machine shop at tha Clinton 
Engineer Works and perform such work therein as tha Contracting Officer 
might direct. Tha oontraot further stipulated that certain work not 


completed on Contract No. W-7U01-eng-l3 aa of Maroh 31, 1945, was to 
be transferred to this contract. The speciflo tern of the contract 
erne from 2 February I9U5 bo 2 August 1945 and provision mas made for a 
six months time catena ion to be exercised at the option of the Contract¬ 
ing Offleer (See also Par. 3-23)* 

e. Contract We. W-l4»108-eng-60 . - Upon the deolsion to add 
a Fourth Beta (second stage) Process Building to the plant, a new ooat- 
plus-a-flxed fee Arohlteot-Englneer^Managemint Contract was negotiated 
with the Stone & Webster Engineering Corporation, effective 2 April 
1945, be construct this building (See App. 36). As of 1 July 1945* work 
was well underway on this job. 

2-3• Government Contract#. - The three contracts entered into with 
Stone and Webster Engineering Corporation as A-E-M provided that they 
should perfom all construction work with their own forces, except in 
oases where, in their opinion, the completion of the facilities would 
be expedited, or a savings in cost to the Government could be effected 
by other procedure. Under these olrowstanoes, suboontraote were either 
negotiated through Stone and Webster, or prime contracts were initiated 
directly by the Government. The government contracts were. In general, 
confined to materials and equlpmant where the amount exceeded one hundred 
thousand dollars. Sixty-five such contracts were negotiated with 29 
different vendors In the total amount In round figures of $106,000,000 
(3ee App. BI5). Twenty-two of these contrasts were for construction 
work totaling in round figures $8,400,000 (See App, D2 and D3). 

V 

2-U» 3ton* & jlabrtar Subcontract* . • la view of th* proriiion^ 
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described in Par. 2-3, subcontraots let by Stone and debitor for certain 
type* of work were awarded to contractor* who were specialist* in their 
line of construction work. This procedure provided for quality of work* 
manship and economical and expeditious performance. All such contract* 
ual arrangement* were carried on with the written approval of the 
Contracting Officer. Two subcontract! for major item* of work were 
negotiated under a fixed-fee arrangement. The electrical installation 

work wa* subcontracted to Watson-Flagg Engineering Corporation under 

c 

Contract No. UJ-/-6228 in the amount of 111,9^,635.00 which includes 

a fee of tU5U,500.00. Similarly, a contract wae negotiated with Hanley 

c 

& Company for the piping installation work. This subcontract No. 63-/- 
9820, in the amount of #7,147,358.00 included a fee of #275,000.00. 

New fixed-fee contract! with these two subcontractors were negotiated 
for work on the Fourth Beta Building in the amounts of $733,513 •Uh and 
^ 672 , 05 O.OO respectively. There were 68 subcontracts in connection 
with the construotlon of the T-12 Plant, 62 under the major contract 
(No. W-7lj01-eng-13) and 3 each under the twe succeeding contracts. A 
complete list of the subcontracts and orders for the T-12 Project, in¬ 
cluding T-12 Extension, is shown as Appendix Dl* and D5. 

2-5* Cost of Electromagnetic Plant 

a. Total Plant Cost . - In June 19^, when the original Stone 
and Webster contract (W^^Ql-eng-l#) was entered into, the total 
estimated coat for the entire scope of the D3M Projeot was 566,000,000, 
of which 136,500,000 wae allocated to the Y-12 Plant, with the balance 
for Engineering, Tomsite, Administration and Central Facilities, Haw 
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Materials a.?:m Off-araa rrojactJ (See app. ,31)# A ; o>\v later, bhoao 
plana mro more latol developed, a ..id, as a result the as hinted 
cost revised to $101,532,000 (See A op• 32)# Between this data and 
1 July 1345, tho plant «vas again lucreason by the addition of Y-12 
Sxtonai ori, and b further additi o f to provide for the aaha?:cod food 
from adjacent plants. This brought tho os blunted cost for 7-12 'umior 
this contract to $239,200,900# The 3orvicja contract (IT-14-103-eng-49) 
for the required changes and additions found necessary fan* occupation¬ 
al and oXpertnontal experience, a nd the construction contract {7-14- 
lQJ-eng-60) for the fourth Beta Building, Increased this cut by 
|14,047,GOO and $13,134,000 respectively. The estimated cost of 
building and equipping the .Blnctr omagnetio Plant, as of 1 January 1347 
amounted to 3301,411, OO# (See Appendix Dl)# In addition, design 
cost of 15 ,319,300, foes amounting to 33,334,679, and the cost of 
the Silver Program amounting to 32,482,625, bring the total plant cost 
up to 2312,393,705# 

b# Coat of Construction# - Of the estimated $312,393,705, 
-jehich represents tho total co3t for b e completion of tho Eloofcroragnotio 
Plant, }134,964,102 is tho estimated oost for construction work per¬ 
formed, exclusive of the cost of design, equipment, foes and the Silver 
Program# Of tils amount $113,235,523 is for construction work perform¬ 
ed by Stone and Uobsbarts own forces and tho rooainlng $46,724,579 is 
for construct! n\ contracts, subcontracts, and orders xnder Stone and 
/ebater supervision (3oe App. D2)# As of 1 July 1045, the project :tos 
02ml,i complete, thus making tho actual cost of const ruction aerk at this 
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time 3151,931,033. 

The final oloaing late for ft he Stone 4 abater Snginoering 

Corporation contract numbers 7-7 iO 1-ong- J, 7-l4-103-6nf;-49, ,7-14-103- 

mg-60 vas 30 Septo^nbor 1946, at tfiieh tine the contract coats, ox- 

elusive of flared fee*, «vore ne i*ollo.irsi 

> 

.W/Ol-eng-U ^361,275,244.3? 

7-14-10 3-eng-49 13,514,431,94 

\>14-103-*ng- 30 13,408,01 8.67 

Total All Contracts----------——--—#398,197, G92.98 

Of the above total cost of the throo contraote, approximately 
1300,000,000 ;ma spent on the 7-12 ftleotraragnetio Plant and the re¬ 
mainder >ras for yfork done by Stone & lobster in the tovm of Oak didge. 

These figures do not include the fixod foes. 
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3-1* lobllliation* 

a* General * - Hie ooutruotion of e plant of thin magnitude, 
in nvert tin*, required an ntranly well—organised and coordinated 
flaid foroo* Tho oontraotor gathered a largo foroo of hi* experienced 
ooastruotlon non fran other jobs that were operating all over tho country 
is order to fill tho key poeitlone end fora the uuoleue of hie organira¬ 
tion. Thle skilled group wee augmented ty leany additiooel experlenood 
oonatruetioa porooanol* Ihe projest was jat up in divisions, eaoh with 
a Division iuperimtendont end n complete field organisation, under a 
General Super in tendent* the General *upe rlntendont ooordinatod tho work 
of all d Iris ions to keep ea ore* fie* of nea and materials, to soot the 
ohanging labor demands and aerfc priorities a« they arose* The General 
Superintendent*a staff lnoluded a Resident Engineer end several top non 
la tho aloetrloal, neohanloal and piping tradoa, and material expeditera 
da planned, organised and ooordinatod work la various dlvlelona* 

b. Specialty Crews* - Xany of tho aoohnaloal installations 
vara developed solely for the Sloetraagnetle Plant, and, for eeourity 
reasons, very little Information oould be furnished te the oonetnation 
feroee* duah of the speolal equipnot required the use of highly skilled 
neehanlea because of the aoouresy and oloee tolsranaea that had to be 
nalntalned. Ac the average oonstruction job rarely requires suoh ex¬ 
actitude, it wae found neoeesary and desirable te train groups of 
aeohaaloa te oarry on certain of those operations, sad then to nova 


than fi'cm building tn building as the work progressed* thin ana a Isa 
true of tha special Claid engineer groups that laid out and Thsokod 
tha Installation of tha complicated equipment Involved* Other groups 
assembled equipment turn la bad by romufeoturors, requiring much provis¬ 
ion work* 

o* jgaetil Tools , • Tha "specialty groups" and thalr super¬ 
visors warn oenstaatly on *ha alert ta develop special tools and Jlga 

which could ba usad ta feoiliteto tha work and raduoa tha orarall tlna 

A 

roqulronanta (3oo App, n 30 ), Aa aoon aa n«w Jigs or toola warn develop- 
ad thay warn Immediately nedo up la tha crudest shone, wl^h tha result 
that la many in a tan oa a tha flnld femes could complete aaaanbly of 
ap«vial equipment faatar than outside ooatraetoro, and la aeny oases, 
parta warn ahlppad ta tha Job for flald aaaanbly, ta save tlna* 

d* Prsjash Shops* • Bffisisnt, wall-equipped shops warn sat 
up nt tha stark af oonatruatisn ta sank tha naada of tha Job, and warn 
expanded aa tha neoessiky arosa* Vary oarly In oonatruatisn it was aoon 
that tha naturo of tha pragma, with tha naay new typas of oqulpaont 
constantly bolng Inprerod and developed, required that many of tha Items 
should ba fabricated an the Job* Also, the rigid tins sohedule demanded 
by tha Diet riot Engineer oould not ba mat by outside shops over tha 
oountry baeauaa they ware overloaded with othar work* Consequently, tha 
Stone and ^abater shop# wars sat up ta da either Jobbing work or foot 
production line assembly, with tha result that many items wars obtained 
which oould not have boon obtained otherwise, and in many oases they wore 
of superior quality and leas expensive to tha 'ovemment* 
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H« Building iohadulat. 


a* Janaral, - la construsting a plant m oonplioatad M 
T«ll, M«rilntttl sohsdulss far tha starting and canplation of wrloui 
build Inga had ta ba worksd out which would -nabs oaoh naeassary unit 

avail abls ta tha operators at tha correct tins for it ta fit lata tha 

* 

o pa rating segusnas* Thai, avaa though tha authorised M2 plenty in 
Sarah 1?U5» aaaolatad of throw Alpha (first ataga) process buildings* 
ana Bata (aaaaod ataga) Praoaaa Building, ona Alpha and ona ata 
Chawiatry Building, a Davalo pwaa t Building and tha nuaareua plant auxi¬ 
liaries* it aas nsosssary ta ashadul# than separately la ordar ta fit 

f 

lata proauraaaat aohadulaa and hava tha ant Ira plant in operation by 31 
Oaoanbar 19t| (3ea &pp. BJ); it dId na goad to finish a building shall 
uni a as tha praoaaa equipment aas avails bla for install atl an (for loon* 
tion and serial msabare ef buildings, saa App. 012), 

b* Oavalapaant Plant* • Building So, 9731 (3ea App« C16) 
was known during oouatruatioa aa tha pilot plant, but it ana never far 
anough aha ad af tha as in pint ta ba mart than a development and train¬ 
ing unit* Tha Davalapnaat Building ana aohadulad far completion at tha 
aarllaat paaaibla tiaa, ta taka advantage of ttia operating oxparlenoe 
that It would pravida, prior ta starting tha sain plant units* 

a, Tha Alpha 1 Buildings* - In tha tao-stage alastroongnatlo 
praoaaa it was nscsasary ta hava tha first ataga la oparation first ta 
pravida food for tha saoond, or rofislng, ataga* Tha proaaaa buildings 
alona noU hava boon uaalass without tha oh sals try buildings, tha ataan 
plant and othor auxlliarlaa* including facilities for workers* such as 



cafeterias and change houses. Therefore, the auxiliary buUdixge had 
to bo scheduled along with the main procoot buildings* 

d* Tho ^sta Buildings* - At toon at tho Alpha Buildings 
'rnd boos la operation long enough to product enriched notarial, tho '’eta, 
or toeond stage buildings, had to bo ready to oorploto tho process* 

Thio meant that tha actual conatruatloa had to bo started at a tin# 
which mould permit operation of ~eta shortly after Initial Alpha opera* 
tloB« Haro again it mas neoeesery to have ehoslatvy buildings and 
auxiliaries ready ahead of tho process building* 

o. Alpha II Buildings . - Tho additional first atagar units 
authorised with tho major plant expansion (Y-12 $x tension) ooro started 
during tho period mhos all effort ana being expended toeard getting e 
large volume of production out of the initial plant, and ae aero 
pressed side by side with continuing Y-12 construction, using practic¬ 
ally a nan and dlatlaet organisation* 

f• Hon Bata Buildings* - A second Bote Building mao authoris¬ 
ed In the Y-12 Extension to ooaplansnt the additional first stage capacity, 

/ 

and since ite immediate completion ana not necessary, it follomed a mush 
lass hurrlsd schedule than tho Alpha buildings* Later, when enriched 
feed from tho 3as Diffusion Plant Increased first stage production be¬ 
yond expectations, it mao necessary te build the third and fourth second 
stage buildings at a muoh more rapid paoe* 

£• Other Plant Schedules* - Throughout the construction 
program individual oases occurred which required that exceptional empha¬ 
sis be plaoed on completion of certain item# to suit design changes or 
new authorisation* Building priorities mors assigned which mould result 



la completion of this type of node when required* 

3-3* Initial -onstruotlaa* - In accordance with the previously 
mentioned schedules, the first prooess building to be started was 
S umber 7201*1 App. 03). "xasvation of the foundation of this 

Alpha building aas started on 18 February 19 l* 3 * sad at that time nothing 
more could have been started as the foundation drawings were the only 
approved plans in the field* Additional plane started to arrive, however, 
end by the tine the oonorete foundations were being poured for 9201*1 
it began to look ae if the whole valley was being tens up and moved* 

A boiler plank (Gliding 9 L. 0 I) (5oe App* CI 5 ) was started and founda¬ 
tions were being opened up for tee mere first stage prooess buildings 
(9201-2 A 3 ) (3se App, C2, CIO), Chemistry buildings (9202 and >20?) 

(3ee App,Cl, C12), sa Administration Building ( 970 U) (See App* Qf), a 
oafsterla (9711-1), and the Oevelopieat Plant (Building 9731)* R* 
approved plane for T-12 plant at that time, oonslsted of; 3 Alpha Build- 
Inge, housing 3 first stage raoetraokoi one Pete building, housing 2 
second stage raoetraokei a chemistry groupj and the ceoessery auxiliary 
and service buildings (See App* 93 ), The entire plant wad scheduled to 
be completed by 12 Deoeaber of that sars year* 

3*i*« Foundation Problems* • 

s. The Third Alpha Building, - The general location of the 
pain process buildings was daterained by sub-surface exploration borings* 
Those borings indioated that the soft olay on the north side of the 
valley was underlain by about five fset of weathered ahals and under 
that a fins bearing of 'onasauga Jhalo* The underground formation at 
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the south old* of tho valley m made up of up til tod bads of dolomitie 
1 linostons of tho Haox formation. Bxoavation for tho third Alpha proooss 
building disolosod that tho lioostano was la a shattorod and orodod 
oonditloa which had not boom apparent from tho boring data. Dio re¬ 
sulting formation of largo irregular boulders and orevices did not 
proride a doeirablo foundation; however, oonetrustion of tho other pro¬ 
cess buildings was well along by this time. May 191*3, and ae all of the 
building locations were definitely oorrelated to meet operating require¬ 
ments, it waa decided that Alpha Building 9201-3 had to remain at tho 
site selected. The builders refused to be balked fay this problem end 
soon power shorels were at work stripping the entire foundation area. 

The shovels were followed fay men who laboriously dug the olay and 
shattered rook out of the huge orerioes. The exposed surfaces were 
then given a thorough water flushing with fire hoses, and a solid mat 
of oonerete was poured over a large portion of the area. The mat was 
lapped over the ridges sad large boulders in ordsr to tie together the 
entire shattered limestone formation. Following a general grouting of 
the balance of the area, whioh consisted of punping a mixture of oemont, 
sand and eater into concealed orevloss through drilled holes, the 
oonstruotlon of the building was ready to start again. (See App, B 7 ). 

b. Other Buildings . - Beoause of the problems encountered 
on the third Alpha building, extreme care was taken in the subsequent 
location of other buildings.. As the soope of the project increased, it 
was possible to avoid the shattered limestone formation for all except 
the third Beta Building, (ifo. 920U-3)* view of the past experienoe, 
a reinforced oonerete mat was poured over the entire area at basenent 
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slave bloa* Tala elLslnatsd uhe laborious hand excavation and cleaning 
of cre/lses aad furaisaed a solid, level surface upon idiiah to work, 
thus expediting 20 DitrustIon of the balance of the building* 

>*5« rha -avslapasnt Plant* 

a* Conatrujtlop* • As mentioned la Paragraph 3 - 3 , It wa# of 
at* oat import ansa that tha plant operations ha to early us a of the develop* 
meat and training faoilitlaa whioh ware hauaad In tha Development Plant 
(building Jo. 9751)* ni* building houaad t*a axparlaantnl raoe_/traoka, 
snob of ahloh ooatalnad thrsa xagnet soils and baa pro oats bins* Tha 
UI unit (lad App. C17) ana for Alpha stags development and training, 
and tha XDX unit performed tha a ana service for tha 3#tn stag#* r ha 
racetracks vara aupplsaanted bp necessary material preparation and 
recovery equipment, control equipment and othar auxiliary faoilitlaa 
i-iaa App, ai 6 ), Tha reinforced concrete building, 107 f** by 170 ft*, 

*as completed in raoord tine (21 daya for tha supsrstruotura), la spit# 
of tha -any J 1 shear toning changag In arrangement which uara inoorparn* 
tad as tha work prograaaad (3#a App* 05 , 013 , Cl 6 ). A« soon aa tha 
shoring for tha forma of the oonarata roof slab could he removed, In* 
atnllntlan of tha magnate ana atartad* ?aoh magnet oonalatad of threa 
coils surroundsd by hugs staal yokas (XAX, 330 tona, ASX, 159 tons) 

C. 

vfcioh vara anda up of laminations 4 ut from hanvy staal plabaa* Con* 
struction of tha yokas was n tin* consuming and diffioult proasaa be* 
causa, after araotlon, tha Interior faces of tha yokas had to b* ground 
smooth and trua by hand grinding* ilia natura of tha a to rial a used la 
tha building exacted unusual demands fro* tha construction forces* 'any 
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of the building were treated with ipeoiel point, the lower 
aeetlono of mils la tho iBX ssotlm ware of glassd tils, mod bin 
floor finishing m vary oarefully dona to mil snob mi Joints, 
whloh would haws boon bard to olsaa sad would hows iawitod losoos of 
▼alusblo notorial, lush of bis piping md nuaorous wsaaels la ths 
ohniitiy roan wars of otainlsss stool, glass, povoolaia cad obisr 
a poo lol mo to rials dsnandsd bp tho high purity and alni nua loss rs- 
qulroasnts, 

b, Construction Changes, - Ths JUS magnet, whioh was ths 
first s oparation unit to bo completed ia bio T-ll Aron, ms ready for 
tasting on 5 August 19t3« Tooting dlsolosod that tha unit could not 
be oporatad bsoauao of rust and acola In tha distilled water ayatm 
used to oool tho oentrol aubiolos (3eo App, 522 )» Tho fine of 
ihopperd T, Powell, a poo mi 1st on mtor troatnont, ms oansultad, and 
fallowing its ra ion mondatl on a, a ohangs ms nads ia ths piping system 
(latar incorporated la all other similar installations) Aiob permitted 

f 

sneoooaful opomtioo, and tho napet was turned owor ts tho Tonnosaoo 
Sasteoa Corporotisa oa 19 August 19U) (In App, B21), Tbs asnstrastioa 
forces oontinusd ts nahs ths authorissd changes nsoessary for astiefse- 
tory oporatioB, until ths operator could organise its cm maintenance 
force. Ths tBX magnet wns ample tod lm fowmbor 19^3 but final completion 
of bio building dragged out until mid-January 19Ui, booauas of delays m 
rsooiwlng ohsaioal equipment (3e# App, r 21). 

' 3^* ftis Alpha I Plant, 

a, Ths first Alpha building, - following ths foundation work 

y 
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previously described, construction of the Alpha 1 proooss buildInga 
proceeded with little difficulty until they «re randy for equipment 
lnatallntioo. 'aoh building required fabulous amounts of prooass equip* 
rant. Including the enormous oval ahapad slsotrouagnsts, many prooaas 
bins, source and raoalvar units, control cub tolas, motor t-ans rotor seta, 
vaouiaa system#, chemical r a cowry oquipstsat and thousands of lssssr 
auxiliaries (Sea Vol* 5 Assign)* than tha equipment began to arrive, 
the troubles really ooanoaaoad, for 1% was tnposslbla to gat tha propar 
aqulpnant in tha ssqusno# that waa needed for orderly installation* In 
fast* to get seam itens of aqulpnant ana e xtr emely difficult and raquirad 
muoh vigorous expediting* daparato «arehouses asrs oonstruotsd at Sidney, 
a aarehouse eras halfaay bat sm a n Oak Bldgs and the Y-12 Plant, which 
provided storage spaeo «ftore soorat materials and equipment could aooumu* 
lets and bs ready for inatallation (3#a ?er. 3*2ti) (See App, 035), 

iinoa 9201*1 aas tha first building of its typo, it ass neoeaaaiy 
to use it as s sort of "guinea pig" to revise Installations end to 
design Improvements for later buildings* Considerable tins aas spent 
in setting up procedures end training special groups to aroot aqulpnant 
on s production basis* /'falls the additional work of training raquirad 
soma additional tins for the construction of tha firat building, it 
paid dividends many times over when similar installations were made in 
later buildings, "ork on tha first recentrack mas wall under say before 
tha structure for tha opposite and of tha building sas completed* The 
moment the overhead 0ranee were sat and tha oonorsts roof sas poured, 
workmen began unloading tha massive magnet 00 lie and placing the heavy 
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cor* outing** 7h* grinding of thsao outings, which -er* in**rt*4 s* 

• oor* to tho uaj-nst soils (3** App* C20), looted llte an *adl*** Job 
*ih*o it mi started) hooorer, after porforaaaoo tosto *»ro and# a* teo 
first -**gnet, *ho design engineers wsro sblo to llte roils* tho ipeoifi- 
-ation* to eliminate a substantial amount of ths grinding* Tho first 
oor* costings mono hand ltd bjr big overhead oroaoo but it os* soon di#- 
c or*ro d that tho Job sould ho a p o odo d by uso of truck orsnoo opsrating 
la tho building* Installation of ths control oublols* on* delayed a«ns» 
dii by lack of ports and by tho amount of fiold assembly «ork nsooseeiy 
to place then in operation) Inter Installations msro suceaseively spssdsd 
up m ths installation cnees beoaae familiar with tho work* i'o soot 
ssourity requirements, parts of tho buildingsy were partitioned off ao 
soon ao construction rmachmd as advanced state* «ad all worteen mors 
required t* hare spoeinl passes for admittsnee to thsso rest rioted arose* 

On tho first building the resulting confusion mm* a handicap, but, a* 
tho man bsaaao used to tho roatrietlono, tho confusion uso overcome sad 
satisfactory progress mss achieved for tho bsleaoo of tho work (See App, 

ca, ciit, cao)* 

b* Initial Operation* • Tho first raootrnok (3so Apj^ CI 9 ) 
in building 9201-1 mao ready for prails:in*ry operation an 1 ffevenber 
I 9 h 3 l during ths trial run period, tits raagnet coils showed a very Ion 
resistance to ground which Indicated that tho Insulation mas not function* ' 
lag satisfactorily* Ay U Deceaber lgl* 3 , after several of tit* coil* had 
failed, a ooumittes of experts mas appointed to determine ths osus* end 
correction* Th# failure mas determined to be caused by "shorts" duo td 


moisture la thf cool lag oil aad Insulation, and the pneeence of mill 
nail and othar nasmette materials la the oil lines* the cental ttse 
rtooa®endsd that all colla should ha returned ha tha manufacturer for 
cleaning and rewinding* It mi aloe neeeasexy to taar don and clean 
all oil lines la that building and adopt striarant alaaalag specifics- 
tloaa for all future iaatallatlooo (la# App* P9, *2J t t’2U)* ^oanhlla, 
the second track la this building mo ready for dry lag out* Tbla me 
accomplished bp first circulating prahaatad oil through tha llaaa, 
tmwo drying and than rmdually energising tha majnet oollt* ™y tha 
adoption of thla procedure, tha original faHurt mat avoidad and Alpha 
Trask ffo, 2 became tho first track to bo plaood la operation* It mo 
turned orsr to tho o para tort am 31 January I 9 I 4 U (See *ppv 225 )* 

» e* rebuilding of tho first Track* • Ik offset tho dis¬ 

heartening delay occasioned by tho failure of tho first track, mk 
mo speeded, sore* days a week, 2 t» hour* o day, to cat Ik Into operation* 
'’’a aooocipllch thla, tho magnet colla cohaduiad for tho fifth track la 
another building sere uaad, ad Traok ko* 1 mi turned over far proceeo 
operation on 3 'mrek 19hh, ala make after tha stark of rebuilding (Sea 
App* ■21)t 

d. The talking* Tanks , - Another experience thloh •be¬ 
deviled* the cone true tore on tha first track me tho caso of tho 
"miking* tanka (proeasa blra)* Shortly after *he Initial magnet •'rests. 
It ms 3 Is coys red that tha huge lli’ton tanks, mdged batmen magnet 
colls, had moved out of position as orach so three Inches, putting a 
tarrlfia strain on the vacuum piping connected to than* The correction 
mo simple after it mo discovered that tho magnets exerted 0 foreo 


between tit* book to book tonka which fore#4 thaa opart, ^fter being 
oeourely welded In plooo by tlo s ’too* the tanks stayed put* i Be# A op* 

” 36 ). 

5-7. 'Tit Original "ot* Process "wilding* - Th# original plan 
for T-12 contain** only ono ’.to, or so non d star*. Process °’)ild iwg 
(Mo. 930^-1). fork on titlt building was • tor tod 15 'toy lglij (So# App. 
”21) and woo nuoh mar* snooting because of th# design precautions taken 
to prevent loot of th* valuable enrlohed mot*rial t# bo handled* Also, 
during til# swaaor of 1943, it so*rod a# though tfa#r# woo just not enough 
wanpower to handle all th# rush Jobs, 'th* nseruiters w#r# sanding In 
now men dally, but th# workers wore losing a# faat, or faator, thaa 
tfao now ono# arrived, largely baoau## of tii# diffloult living conditions. 
Trailers and hut eanp# w#r# olag ostabliahod, but wore grossly inade¬ 
quate for th# -con desiring eooonodatloas, and condition# in surrounding 
localities off*rod vary llttlo relief. Transportation froa surrounding 
territory was also a handicap, and la addition lnoroosod tho absonta# 
rot#, for vary often th# drlvar of a oar would not make It to th# Job 
and his ridars, numbering h or 5 war# tiiaa als# absent* In suit# of 
tiios# ~a»y obstacles, and while th# work on Alpha buildings wag going 
at full speed, constrietion oa th# first Beta Building was aocalarated 
to moot revised completion dates. Conetruetian of th# foundations for 
th# Pet* building, whloh war# of th# spread footing type,#*# tedious 
b*causa of the -eany underground oavltisa enoountered, whloh required 
ns»oh hard work by hand labor* Th# second shift of oarpsnters, establish* 
od for the development plant oonstruetlon,was now moved to this location 
and th# building took shap# very rapidly* Ther# was no suck tiling as 
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other 


out ore ft completing tholr work prior to the adalttaae* of oono 
oraft. It no* really mating even to experloaoed ooaatruotloa mom. to 
•#o tho maty allot of olootrlool oosdult, Interwoven with oddltloaol 
mlloo of pipe of oil deeerlptlaao, merge 1 b » well-ordered and orroago4 
aesmbly. It not o seamen ory thot tho ahoot aotol cnoo wo alt not ho to 
room for tholr ana a lie duo to or that aoat other tredeemaa could not 
poeelbly got 1 b oil tho equipment showai bat ly ooordlooting tho work, 
everything aoomtd to ooat out right la the end* “tolie tho oajor ferooo 
wore ooooaatrotod la tho building, other groups worn la it ole tad build- 
Inga, fobrloatlag but bert and oaaoabling tho Intricate unite to bo 
lnotolled la tho truck*/ (See App. Cl4); and from other aeetlona of 
tho ere a, track* ntro continually bringing In set*riel* of ell descrip¬ 
tions. %«a tho deed lino date uaa reeehed for the opemtort to take 
over tho flrat Beta brook on 1J hnh 19 Mi, one would net reeegaltt tho 

which 

buUdlng-chewletry arose wore ahlnlng with now Alto point aad glia ton¬ 
ing with etolaloeo steel kettlea, slake, aad numsroae gadget*. All 
through tho oeastruetlca pragma, It wo* often necessary to work beyond 
the 10-hour day Halt to moot s«hedulee, aad hardly o Sunday wont by oa 
which tome part of the operation not not la full awing. Ths flrat Bata 
Building wot finally o*naidar*d oonplete la September 19UU (3ee App.£2i). 

J-fl. Original Chtmlttry Buildings. - A major pha*t of the sleetra- 
mognotlo proo*o* la tho ohealoal treataoat of food mat*rial and selvage 
operations, which required oh*nlatry building* of aa unusual type. ^«- 
oavatloa aa* started oa tho 2nd of February I9LJ, for tho Pete Chemistry 
Building (930J) and oa th* 20th of February 19^3 far the Alpha Chemistry 
Building (9202) (See App. r 21, Cl)j however, dealga change* caused aamo 


delay la getting equipment to tho field, ae that sustained construction 
dll not got under wey tow several south* ( loo App, Cll). Also, It ana 
d*«B*d nor* desirable to oonceatmt* the mjor effort* oa the first 
proeooa building and other auxillariea that aero necessary for aotual 
production. Th* building to house Alpha Chemistry lnoludod Liquid 
phase, ?aouua Distillation, a snail vapor phaoo with rotary reactor for 
oontinuous process and Bulk Treatment process* {The Initial snail ooa* 
tiauouo vapor phase process mentioned above ooo closed dona la early 
19 Uk due to operational difficulties and lack of capaoity and was 

followed la 19U5 by a larger Retoh Vapor phase plant of the Harshav 

1 

typo with a largo rotary drua ahloh replaced the Liquid Phase proooes.) 
The Alpha building was finally ooaplotod ( 3 «o App a Cl3) and before long, 
a largo aoalO extonsion ma made to take oaie of expanded operations for 
the Vaouua Distillation, Liquid Phase and Bulk Troatnaat plants* After 
the oonstruotian foroee wore out of the building they xoro called book 
to add a hexafluoride pilot plant for converting enhanced material from 
K -29 and to convert the Bulk Tr ea tment preoose to the Larson prooese* 
a cold precipitation prooeoo developed by the operating ooapaay (dee 
Vol* J Design*) Thle building oontained the first large aeale installa¬ 
tions, on the site, of very fragile, glass-lined tank* and pipe, Uhl ah 
required con*tent preteetion to keep workmen from damaging them* After 
the original parte of the building were placed in operation on 39 
September, 19 ^ 3 » there vae continual changing and rearranging of equip* 
sent. All during the tine the major building was going ahead, the 
auxiliaries, such ae cooling tower, pimp houses, chemical storage build* 
lags, and th* -eta laboratory, were else being pushed to completion 



beoauae they were all needed with the initial portions whan takan oa«r 
far aparation* Tha construction in were alaa plagued by many lessor 
headaohea, such aa obtaining aultabla raskete that would withstand tha 
oerroslve aatarlala and praaauraa uaad la tha processing. Tha oonatruot- 
ioa foraaa aoatplatad tha original work and revisions tha rata for tha 
Alpha Chemistry Building la Auguat 19U5 (3** App, 321), Gliding 9209 
for Bata Cheniatry had an oh tha a ana aarly history aa tha Alpha Chemistry 
Building (3aa App, C12, CI 5 ), It waa partltlenad off la aaall rooms and, 
aftar frawing, tha latarlar pra a aadad by individual rooms aa tha ohenl* 
eal praaaaaaa wara workad out by tha designers* Building 9209 waa 
eventually raplaoad by a larger Bata Chemistry Building (9206) (3ee App, 
C22) and it waa oonverted for laboratory uaa whan Building 9206 waa 
availabla for oooupanoy (dea Volume 3 Design,) 

3 - 9 , Adninlatratian and 3arrioa Buildings. • In following tho 
eonstrustian of tha praoaaa buildings on# should not loan sight of tha 
~aoy auxiliary buildings which wara naoaasary to plant operation, These 
nay be divided iota two groupai frana eonatruatlon and masonry oon- 
atruatlon (Baa App, D 6 ), 

a. grans Ccnatruotion Qroup* • Tha fraaa sons true t ion groujy 
lnaludod adninlatratian buildings, guard haadqtartara, firs stations, 

0 bangs houses and oafatarlaa (3aa App, 01*8). A aaohlne shop ( 9709 ) was 
provided share tools, equipment and appllanoas could be repaired la tha 
oouree of plant main ten an oe. All autowotlva repair waa handled In a 
fully equipped garage (9712)* A complete laundry ( 9726 ) was built to 
taka oars of tho washing and mending of uniforms worn by tha operators 
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la tha prooaaa arasa* On# Acmoola 3tora<ro °nllding (971*3) was of fraira 

oonatruatloa whlla a alailar struetura (97^3-2) for tha T»12 "xtanaIon 

m. 

was built of tils* Tha jAjorlty of taatparary building a mm of frans 
oonatruatloa. Thaaa atmaturaa Inoludad tha mrahomaa ini of f la a a of 

\*7 

3toon and ■%batar Saglnaaring Corporation, Division^ misoallaiiaaua shop 
buildings, oaataaaa and atationary and partabla quarters (3aa App. DI5). 

b. Masonry Ccnotruatlon Oroup. • 3annl of tha sarvloa 
building a vara of masonry oonatruatloa baoauaa of tha natura of tha 
aaraloa or baaauaa of fIra or othar baaarda. Tha principal masonry build* 
Inga arai a asdlsal building ( 9706 ), a dry ion atoraga building ( 9737 )* 
a liquid nitragaa atoraga building ( 9727 )* ** alaatriaal oaintsnaaoa ahoy 
( 9737 ) fully aqulppad with taating apparatus, a foundry (9739)* **»d 
numerous pump houaaa. (3#a App, 321), 

o, Coatplatlon 3tatlstloa, - Aa nantionad previously, oon- 
atruation of all aaraloa buildings was oarrlsd on alnultanaously with tha 
mala proosas buildings* Thaaa fhoilltiaa vara tumad rnr to tha oparator 
aa toon aa arailabla* Tha ataaa from tha first boll or houaa was tumad in* 
te tha aalna 1 'Ally 19^31 and on 9 July tha Pira Station aaa oooupiadi aaala 
wara served in tha flrat oafatarla on 28 July 19li9i tha first warahousa waa 
oaouplad on 9 Jaly I9b3l tha flrat offloa building waa oaouplad an 19 July 
19^3 and tha nadloal building on 13 August 19U5* Tha main machine shop 
waa taken owar 12 August 19^3* and tha laundry startad opamtion 16 August 
19U3. 

3*10* T-12 Extension. * In September 19U}, tha sons trust Ion of 

tha Y»12 Plant waa going full blast, and with almost 12 thousand man 
working on tha Job, which waa sstlmatad at wall over 100 million dollars, 
it waa evident ta thoaa In charge that thay had a pratty big job* On 
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tha lltk of Saptaabar thay had a biggar on*, baoauas oa that day, 

3 snsml ~rtmm ntherlul tha ounatruatian a t u addition ta tfaa plaat 
tilth oora than dwU«4 ita alas# Qili addition, «U«h baonna knaun 
•a T-ia Satanaloa ( 3 aa App. 036, C37), laaludad tav nav Alpha itaga 
?m«M hlldlngi houalng tap raoatraoka ttak, aa addition ta tha Alpha 
Chamlatry building ( 920 >) ( 3 a# App# CL 16 ), a aaoond Bata lings Building 
( 920 li- 2 ) oaatalalag taa raaatraoks, a nav Bata Chaniatry Building (9206) 
and rany auxiliary buildInga# Tha jab uaa of auoh magnitude that addltloa* 
al fluid foroas narv sat up parallallag in many raapaata tha ounrant T>U 
organisation (Baa App# Dio)# Conatruatian la tha original ana did not 
daaraaaa rapidly anaugfc to p«rnlt tranafar of nanpavar la any quaatltlaa 
ta tha "itssila Araa until aarly aprlag la I9M* (Baa App# Dll)# Tha 
oritloal labor altuatloa all orar tha oauatry aaa raflaatad Kara, la 
tha Inability ta obtaia labor la daairabla atabart# Thin prablaa aaa 
ala# agg r vwatad by tha othar larga aaala oparatlaaa oa dra raaarvatlon, 
aa tha Tovulta and 1*29 araaa# «aah with larga naapavar ragulranaota, 
that aara opa rating undar tha a ana rigid tlaa aohadulaa as T- 12 # 

Honor*r, tha labor ahortaga narar aarloualy haadlaappad oparatlaaa 
baoauaa thara aaa alnaya aova nay ta mnan thla abatnala(arartina 
•sort aaa a oo wraoa dar^fa ta thla and}. 

3-11# Bav Alpha Canatruetlan# 

a# dawaral, - Tha Alpha II Prooaaa Sulldlnga 9201-i* and 
9201-9 »ra tha largaat buildlnga In tha T-ll Plant# ’Saoh aaaauraa 
fast by 312 font and stand a tons nlnaty faat ahova tha floor of tha 

I 

Tnllay# In aena raspaota tha nav Alpha II buildlnga, balng of ataal 

i 
1 
i 

l 
? 
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fran* janatruotlaa and cormjitad asbestos aiding pmldtd stapler 
?onatru«tloti| but, *U-h tha vast lnoraas* la ala* and th* may new 
"oatur** added, th# actual eonatruotiaa of these buildings lnvohtd 
many nora mnhoura than the Alpha X type. Th# flaid foraaa by thla 
him# Mr* familiar with tha prohlae# of handling and Installing equip¬ 
ment, and suffleiank crww# of train ad man with thalf apaelal equipment 
wara transferred fraai T-12 to »h# Kwtenalea ta pa no It tha fo marly 
dif r lmtlt Job# to proceed with comparative ease. Tha radical change 
In dealt* for tha racetrack*, from tha farnar oral Shape ta tha 
rectangular t mmgaaa l, ala a made th# In a tal lotion of equipment 
simpler. Ona of tha slowest Joba awparlanaad la tha aarllar Alpha 
buildings waa tha a tacking and grinding of tha »any coatings Installed 
by tha f laid foroaa ta rank# up tha completed soils. Tha Alpha XI coll a 
can# In aa a complete unit fUlad with oil and ready ta be oenneoted 
Into tha aye tan* 

b. Conatrustlon. • Sxoavation for building < 201-4 atarted 
cat 2 Korea her I 9 L 3 , and by 15 April ^Uy'ataal oraotloa waa complete. 
Ouildlnp 9301*5 was started on 3 f January 194b* sad an 2 J lt*y X9hLy tha 
steal work was topped oat. The work on the two building* was scheduled 
sa perfeetly that area before tha steal framing waa finished, three 
quarters of tha concrete floors had b e ta pourad, half of th* walls war* 
la piece and rsuoh of th* mechanical equipment had bean installed. Tha 
various building trad#* normally walk for another trad* to finish up 
before moving la, but hare man war* working under, over and around other 
craftsman. Th* roof had Its water blanket Insulation, th* exhaust 
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fini Mri la Berrios, and much of tha mehiMiy had basn tsstsd bsfora 
tha last plaoa of oorrugatad transits siding ana put la plaoa* Tha 
nrk wi v*U plaanad and pregrassad with braaknaok spsad, y«y a noar* 
parfast safety raaord waa aohlovsd* (doa App, C2}, -26, 031). 

a* Altarational • Tha oparating coatraator's foroaa bagaa 
tasting and oparating tha nawly aoqulrad aguipmant aa toon aa It waa 
Inatallad* Thair stadias, la additloa ta adding ta tha gsesral 
ocwplleatlens, raaaltad la authorissd ohangaa ta Inprova tha opart* 
bllity, Aftar having run tha first raos^traok for a fan woaks, it waa 
laoldad that tha ra aavo ry aquipaant should ba modIflad ta lnprsva 
sffloianqy, sad that additional a pa os waa naoassury for handling tank 
1 Inara* Thasa ahangas rwsultad In a LO by 2I4O foot antansioa ta aaoh 


Alpha II Building far "plats wash and raoovery faoilltlaa" (30a lfol* 

3 Oaalgn)* This addition had just baan ecnplatad whan alts rations wars 
raquirad ta pros Ida faatar aooaaa ta tha oontral oubiolaa for tuba ra* 
plaoaaaata* Thaaa giant paasl boards with thair mm of lights, dials 
and osaillaaoopaa wars tha narva oantara of tha proossa but thay wars 
burning out slaotronis tubas faatar than thay oould bo truokad into tha 
building* Aa a result, tuba s to rag# shads wars built aa lean-tos on 
tha building* Anothar ehangs waa tha axpansion of tha cooling systsn 
for tha 70^0 horsapowar motor gsnsrator sots* 

d* Completion* - Thsrs was no daflnita tlma that oould ba 
sat for tha conplatlon of any faoility In tha oloatraniagnotio plant 
baoauaa relatively faw 1 tarns wars avar fini shad according ta tha 
original plan* Instaad, major additions and altarntlona, to taka advaxyi 
"taga of tha latast dovalopraanta, mrs startad at various tlmaa during tha 
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course of the work* u 'or ttiia roeaon the boot meaeurea of oenstruotioa 
tin* art tho da baa «hon tho recontracts were turned over for operatioa 
(do* App, 032 )* Tho enormous speed with atiloh Y-12 Extension waa built 
nay bo high lighted by scmperlaoa with tho original M2 Plant, idtlofc 
took a llttlo lota than a yoar fro* tho brooking of ground to auoooaaful 
operation of tho flrat track* 3y contrast, tho fir at of tho hug* Alpha 
II traok* (Alpha Traok So# 6 ) wont Into operation 17 July 19ljlt, eight 
mouthe after tho building waa atartad* Alpha Traoke 7# 9 and 9 worn 
turned ewer oa 10 Auguet, 12 September, and 1 October 19^4» respectively 
(3oo App. 321), 

3-12* Tho Jooond Pota Process Building, - Jho aohodulo for tho 
second H«ta Process building l920it-2) aao one of tho few aohoduloa rhloh 
did not oall for broaknooh a pood, Conatruotioa began oa 20 Ootobar 19^3# 
and proceeded la aa orderly manner throughout. The flrat cone rate waa 
poured on 3| Ootobar 191*3* < v ork prograaaad fron ^eet to Seat with pour a 
1 tart in g oa Pnd floor oenerete oa 15 January 19 Ut 0 and oa low roofa oa 
1 February, The orano bay roof truaeea ware a rooted by 21*^ ‘arch and 
tho too overhead arenas wore installed by 1 April, The outside tile 
wall* ware started then and the application of tho built-up roofing 
began 21 April 19Ut* (loo App, 027, C 30 , cjl*). Equipment sotting began 
oa 1 April and the first traok (^ota So* 3 ) was turned over to the 

fSO ■ 

operators 10 Jepteaber 19 U»* iraok^U was turned over to the operators 
on 7 October 19Ut (dee App, 321 ), 

On 15 Movenber 19UU, all work oa the second Beta Proeoaa building 
waa completed with the exception of the ahealoal area, Ihla work had 
been started but changes la daal^i delayed its completion, /he schedule 
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of work was dlstatnd by equipment deliveries and oonpletlen vae finally 
aooompllahed 1$ April 1&5. 

3-13« Choaloal raollltloa With tho Kxtsnalon. - The authorisation 
for T.1S Batonsion, la leptsnber 19U3» lnoludod u addition to tho Alpha 
Chemistry Building (9208) (3ee App a Cl|2 ( Cl*6) to hmadia tho food roeyolo 
notorial fro* tho now Alpha reoetraoks. Tho authorisation alao inoluded 
a now Botn Chon la try Building (9206) to roplaoo Building 9203, whioh was 
now too anall and sou Id not bo satlsfaotorlly enlarged. During tho 
oonstruotian of Building > 206 , tho flold forooa expor loosed tho sane 
dlffioulty aa la tho previous ohanioal building, that of tho noad of 
aonataat rsorrangonsnt and revamping tho equipment* The building was 
ooeuplod by tho oporator in Ootobor 19W*. although alto rations ooatinuod 
for tons months* 

>llu Conatruatloa of tha 9207 Iroup. - Aa antiroly naw group of 
Alpha Chonistry Buildings banana neoeaoaiy in Juno I 9 U 4 , to provide for 
largo quantities of enriahod food notorial to bo obtained fra* tho 'fco 
Diffuolo* Plonk (See /ol. 3 Design). Tho now group oonolstod of o six* 
story proooss ohonioal building, o ohonioal storego building, ohange 
heuaoo, puap houses and tank far*. Those worn supplemented by a* la* 
olnorator building, a vaoutm distillation building, a nonpros■ or build¬ 
ing, o hydrolysis tower, and an anaonle storage building (3oe App. Ct4* f 
Cl*7» CI 9 )* The major ohonioal buildings wore of a tool frame construction 
and lnoorporated many of tho inpro Tenants in desirn and equipment that 
had boon developed slnoe oonstruotian of the first chemistry facilities. 
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Larfj* qu«ntitl9» of .yrax pi]?*, varying frcm 1" to U" ia a locator, 

’jua«d« In order to apoed the Installation of this glass pips, 
ootaploSe f&ailitla* Mrs ast up st the job to meld, band, and ^ebrloete 
ioeola 1 fittings* As this type pips nas now to the avorars neoheale, 
it was nsooocsry to train non* undor tho dirsotlon of an onginsor fron 
tbs Coming "Isos 7 orks, in ordsr that sufficient experienced r.sn would 
bs available for efficient Installation. Other unique fssturso of tho 
chamieal buildings wars +he nuaortoy dry rooms* used for handling 
material, therein the temperature and the Humidity were scours tel y 
a on trolled. Te p rota at the operating personnel from fumes In tho prs- 
ooss areas, elaborate ventilation systems were Installed, designed to 
prorvido up to 30 changes of air per hour in ha sard out sections* All 

v 

finished floors vmr* of smooth honors te Is id with special cere te pre«* 
vent armors or openings* Floor areas that might come in contact with 
sold sere protected ty ao id- res is teat tile or stainless steel plate# 
Construction of the najor part of the 9207 Croup was stopped in June 
19li5 # because increased enrichment of the si Hf fusion Plant product 
Trade it desirable to feed K*25 material direct to the ' eta stage at T-12, 
thus eliminating the Alpha stage entirely* 

3-15* The Third ^eta Process Gliding , - k third feta Process 
building and auxiliaries vmrm authorised la "ay iglj^ te handle the 
increased Alpha produo t ion expected te cause of the enriched feed. This 
new building ( 920 ^- 3 ) was similar In arrangement to the two earlier 
buildings but was changed structurally (oee App* Ch 0, '1:5)• 3tool framing 
was used instead of the earlier reinforced concrete, and the change houses 





wn iTaacrjoratad la the bulldi^r# 31b# ^radlrg for 2">),,-3 cbcrtcd 1 } 
i'ay 19 l^ f and Trwake 5 mad 4 were turned over for operation 23 Foreabar 
19 ! J», and 9 tovetsbsr 1 ?IJ 3 , respectively ( ><ie App. '21)• u uUdiEg 
•amoletlon eac achieved 13 »y 19 ^ 5 * after n>aterou* change* to the Chtai- 
nl area* 

3-14, Tha i f c«rth ^eta Process ?ull£te| t - On 2 ^prll 19U5» undor 
Contract *e# W-l!+-109-*tnj-60, .a fourth ’eta Prooeee 'ulldlsg (9201*4;) 
aaa author lied, to handle increased production resulting front 9aa 
Olff’ialoa Plant feed* Construction ctartad ^ April 191.5* duplicating 
tha dec lira of tha third building (Jee App, >21) * ?j 1 July 191 * 3 , tha 
■trustyr* «i wall wderway and o<iuipn*mt lnatallatlon had started# 
Completion *oe scheduled for I Oocenter 19?j % 

3-l?« ^owstTuetlan "tetus 1 July 19>'5« - "y 1 July 19* 5 , th# no Jar 
part of tha <leetnewornetlo Plant was aonplet# and in operation (9oa App* 
031 and 052)* Tham were 9 flrat stage raoe^traoks, containing ?4lj 
••parata process blnat 6 second stage racetracks, containing 216 prooesa 
bine 1 fa oil it lea for handling and processing tha faod rata rial throu^s 
tha separation prooesai faellltlea for 3 erring tha hurfr operating staff 
of over 20,100 people# dona of tha faollltlaa aara lraady obaolota or 
wall on tha way to obeolstencs and now facilities were aider construe*ion 
to keep eh react of the rapid development of tha Uranium ‘eparatlon Prooase* 
Caoetruotion foresee had dropped to about 6,600 workere and wer* gradually 
tapering off to an expected completion In January I 9 U 6 (iea App* 21 ). 

3 - 18 * Jtuition* 

a, etneral* w 'tha util it lee at tha T»12 .Plant >wre con striated 
and operated in conjunction with tha Central Facilities for tha Town of 
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Oik Bldg*. Th* MHtnotlM of ties* utilities wa* eeuMneed earl j 1b 
tli* pngm tad at* mini and added t* la asoordanes with jnsnl 
IhM, la S*ytaab*r 191)), *Mt th* T*U htnaloi aa 
wthirlul, appraulnately InUlai th* ilM of th* tl—teenage* tl* pit. 
gran, aa enteualT* «ay*a*l«a t* nlittac utilities a* required, still 
la tor, idAltlail facilities an necessary la *rdar t* keap pm with 
n*w aaitmtta, 

b* Hat** Surely Sy»t*n* • Da Central faellitl** an tar apply 
lyita o ana lata of a pap ho* a*, with Installed ponying oapaolty *f 28.® 
>(it, lee*ted on th* Cllaok Blrsri taa 2lf dIan*tar fore* ntla* running 

H.S 

t* a Id ngd. filtration and parlf loatlaa plant} and on* U*0 nf. and on* 

3*0 ng* at* rag* reservoir loaatad on a ridge be twe e n th* nanufaa taring 
and teens it* araaa (So* Book I, 7olua* 18 and App. D8). This aystea 
ala# aappllo* potable eater to the d la tribe t lea ■yetooi of th* eatlr* T*18 
nenafaeterlng area. Weak an* started 28 Marsh 19<*3, by State end Beteter'e 
on* fere** and wa* plaoed la ben*flolnl ua* ea 9 leraabar 19U3* 
forced draft eo*llag b*ee r * arn a*ad far pwrlwg heat A la th* preo*a*, 

a\nti 

balldlag* af th»-n—efaahiring >rsa,^a large part of th* nalNMip water 
la raw eater taken dlxnetly from the fere* aala* be t ee i a the riser eater 
puny henaa end the filtration plant* Beth raw and filtered eater are 
ohenleally treated t* p reseat aoallng* Ha ke* u y eater for the eoollng 
tower Installation (3e* App. C2l+), reputed ta be one of the largest la 
oye ration at tha present tin*, constitute* th* largest part of th* water 
dewand, 3*8 ngd., for th* maaufaeturlng am* (9** App* 887), 

«• 9oeag* Dlapeeal. * Preoeie waste* frea tit* neaufaoturlng 
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area are treated and then collected, together with sewage. In the 
Jewtr 

sewage system for that area* The major part of this waste flows by 
gravity through the trunk sewer line* Originally, the waste passed 
through a pumping station and was pumped over a ridge and thence flowed 
by gravity to the East Treatment plant (See Book 1, Vol* 12). Thia 
plant was constructed by Stone and Webster's own forces, work being 
started 16 April 1943* and was turned over for beneficial occupancy 16 
November 1943* Later* the west sewage disposal plant was constructed 
by Stone and Webster* It was started on 15 February 1944, and completed 
for use by 30 May 1944* All sewage from the manufacturing area now 
flows directly by gravity to this location* 

d* Electric Power* * In order to supply the ultimate power 
requirements for the manufacturing area and Oak Hidge, two high tension 
switohing stations were constructed* The initial station (1501) was 
supplied with power by cutting the iTatts-Bar-Norris line of the Tennessee 
Valley Authority 3ystaa and looping it into the bus of this station* 

The second switching station (1501-2) was supplied from a new line about 
ten miles long* constructed from Fort Loudoun Dam* with a tie line to the 
first station (See App* D12)* Initially* the first station consisted 
of a single bus to take two incoming lines, with two outgoing feeders 
to the manufacturing buildings, and a 9000 kra. transformer* for 
supplying power to the Townsite and Administrative Area and for pump¬ 
ing facilities* Later* a circuit was added to this station to supply 
about 20*000 kva* to another manufacturing area in the reservation* and 
another circuit was added for the tie line to the second station (See 
Central Facilities* Book I* Volume 12)* Process buildings were connected 
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to tho foodor lino* through load brook disconnect switches with trans¬ 
form ro to atop tho 15b kr* do— to 13*2 lrc, for building distribution. 
Booauoo of tho or&tlool stool situation, wood polo aonotruetion ooo used 
for oil of tho tronswiaolon linos and for both of tho ototiono (Jos App, 
Bl6). 

o* 3 to— Plants - Too bailor housoa (Soo App, CI5, CU3) «oro 
oono trusted 1 b tho T»U Arooi tho first, to oorro tho lalt&ol outhorlsa- 
tlaa, 000 otartod 2 Banh 19 b 3 and ploeod la operation 15 July 19 b?y tho 
so«—d, for tho Y -12 Extension, ooo startod 13 lor—bor I9U3, and ploood 
la oporatl— 19 Juno 19 UU ( 3 — App, 331 ). Tho first boilar houoa has a 
0 oners to foundation, brisk ax torlor soils, precast eonoroto roof slob 
oupportod by oonoroto boo— —d 0—onto interior 00loans, and 6-ply, 
built up, olag-ourfaeod roofing* Tho sooond ooo Has 0 3 oners to founda¬ 
tion, structural stool from, 00 rrn footed as bo ■ to ■ siding, prsosst oon- 
aroto slob roof, and 6-ply built-up roofing* Tho initial Installation in 
tho first bailor houoa oonsIstod of tea 600 hp* boilsrs, uhloh sat en¬ 
larged by tho las toll oti— of too —ro boils ra of tho oo— olio and also 
a final sxponoi— of four noro 600 hp* boiloro* Tho sooond hollar houso, 
nhlak soo initially provided with too 600 hp* boiloro, woo oxpandod in 
t— a to goo by tea ins toll oti— of ono oddltianol 600 hp* boilor and th— 
thro# additional 600 hp* boiloro* Tho boilor houso oopooltioo wort ox¬ 
pandod in aooordon— with lnoroaood daaando aausod by now oonotrustion* 

All of tho boilers had ba— in service at othor atson plants and hod to 
bo dioasa—blad, tranoportod and araotod at this site* All of tho procssa 
stoon and otoaa for tho hooting of buildings and s tr-otursa or# oarriod 
in ororhoad insulated ate— pipes supported on wood polo structures* 
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3.19. Ttoada. - The mala entrances to the Clinton Sngin ear >forka 
are located at 31sa, ’-dgesioor, olway, rthite iing Bridge and Saila^her 
Bridge, Blair late and Oliver Springs, from which county or state road* 
load te primary highway# oonneating with Knaavllle, Clinton, Lenoir City, 
Barriraan and other surrounding teams. These town* afford living aoocmo- 
Batlone for tha personnel working on the project dio war* not housed la 
the townsite facilities (See "ook X Vol. 12). The Clinton engineer Sorfca 
area itself la traversed by three county roada la a generally aaat and 
neat dlmotion, kaoim ae "Bethel Galley", "near Creek" and "Aheat" (Oak 
Ridge Turnpike) roedi* (See App, DI 3 ). These am all located la th# 
mala valleye of the project and am 3 rosaceosuteated by Hirer, dearborn, 
'Janatala View and White wing -*erry roads. The T-lt Amo le located just 
south of Bear Creek Road and west of doarbom Road. The 19 nUee of 
made la the manufacturing area were laid out to serre the various build¬ 
ing# sad structure# la this area and earn subject to mu ah rearrangement 
during the different stages of building development. At flmt, the made 
cam graded, drained end built up with a crushed line rook bee# of 
cuffloleat thickness to withstand the construction traffic. Gradually, 
ae different portion# warn turned error for operation, the base naa re¬ 
shaped and a bitualaeue surface wee applied. (See App, 333). 

3-20, Railroads. - The Louisville and Xashvllle Railroad mala 
line bo tween Knoxville and Claolaneti form the northeast boundary line 
of the Clinton Engineer dorks, with the looal fmight station located at 
31 sa, Tennessee (See App. QI 3 ). This le the entrance bo the project 4»om 
tho toaln switching points am looatod, to transfer railroad ahlpaenta from 
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the L&I Tail road system te the projeet e law If lo« ties yards* A reoeiv* 
lag, classification and material storage yard aaa constructed la the 
aa a tarn and of the ieservetlon, ehioh oonneeta ta branch lisa a leading 
to individual storage yards at Midway iearet storage Yard and at tha 
Y-12 Area* Tha Y -12 Area system, comprising a total of 7*2 alias* aaa 
developed to serve tha Installation and maintenaaoe of tha heavy equip* 
sent la the process buildings soft shops* 

3 - 21 * Fences and guard Towers* 

a* Ferine tor Fenoo* * A temporary perlnster fenoe ehioh 
res trie ted the oonstruatlon area eas ready for use during the first part 
of June I9U3. At first, the use of restrioted entrances oaused some oon- 
fusion and delay hat this obserranoe soon became routine, se did all of 
the other nsoeseary security ns a suras on the jot* A permanent fsnoe and 
series of guard honors eeie oanpleted and placed la service during October 
19i*3 (dee App. 07 ). This fence eas srested elth wooden posts, because of 
the soaroily of steel, and hee 9 foot Cyolone fanning fabrie elth 2 foot 
aide ansa ehioh oarry 3 etrends of barbed wire* The fsnoe line nee 
lighted by moans of flood lights, mounted on poles nhloh oarry the 
necessary poear supply lines* Aooess gates, diloh ears operated by the 
guard forces aa deserited in Bsr* 5-3* allowed properly authorised person* 
nol, material and equipment to pate la and out of all restricted areas* 
b* Interior and Temporary Fences , * Tha Interior fencing 
(See App* 07 ) was eras ted la order that further security measures would be 
ms in tain ad in tha various highly restricted areas* The oonstruatlon of 
this fanes was the sans aa that of the perimeter fencing except that flood 
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lighting m net required* ta addition te 5*31 alios of porl—tor feaee 
mad 5,63 nilee ef laterlor f Unoe, approx 1 m tel/ 10 allot of temporary 
feaee were erented during the oeuree ef oooetruetl— la order te aelatela 
proper aeeurltp without dele/lag oaatpletloa of the project* 

o* guard lb—re * - the guerd tewere ere of eteaderd wood 
type eeaatreotlea* ereeted et the elevation required to provide the ' 
proper night dleteaee be tween t e w ere —seaiy for adequate guarding* 
the tewere ere heated by eleetrie haute re end equipped with rortlaal and 
hertieetal —ally operated epot llghte* 

3 - 22 . gofh Tbrf or — d under aorvioe Ceetreet* 

a, Oeneml* - Plant activities et T»ll and 7 >lt 3 x tana Ion, 
la the letter pert of 19 U»* ladleeted the need for external— ohaegee la 
preeeee end equip—at* Tea—aeee Seataea Corporation, the operatiag 
00atreat— had been oeuetaatly developing refine—nte la pre—as whleh 
required —jor ehaagee la e—otruetlea* However, ae Te— esa— Seat—a 
Cerperetloa wee ahouldered with the usual oparational dlffleultlso —d 
—late—a— proble—, those pi—t revisions, lavelvlng large sxpsedlturse 
of a—oy, —tarlalo and labor, oould boot bo oarrlod out V * 00— truotloa 
flra* Steae aai debater Engineering Corporation, noaring ouapletloa ef 
ihelr original os—truotloa eontrust He* w-7lrf)l-eag-13, sad located et 
the site with — experleaoed organiaatl—, wars selected ae the flra —et 
oapable of fulfilling the ex—tlng roqulranonts of a peed, —gin—ring —d 
00—truotloa* Consequently, a new 0—treat, ft-dUi-lON—g*U 9 , —e e—ted 
on 2 fabruary I9U5, whloh wee te —la la for— for eix a— the, with 
the optl— of rone—1 for e six moothe period* 
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Work Authorltiaa (know aa ""U '»") nn requested by Tbnneesee 
Bookman Corporation and sutaltted to tho tJ.i.E.D. Contrasting Offloor 
for approval of aoopo and expenditures. Thoao requests were than 
forwarded to to engineering division of Stone and Webster Engineering 
Corporation for atudy, deslgne. plana, specifications, ohaoking, and 
ralatad requlroneate. Major ohongea developed by the itoao and "abator 
Engineering Corporatioa were re-eubaitted to the Contracting Offloor 
and tho Oparatisg Caapany for further a hooking and approval. Priota 
wore than iaaood to tho field, for oonatruetion, la tho font of WA*e, 
carrying both tho baoio oad supplemental M nowhere. 

b. 3 oopo . - A total of 1*39 WA»e wee issued up to 1 July 
I9L5. Of this total, 113 were boot# author!tloo for now projeote, or 
for aatobllahing polialoa oad apoalfloatlona. Twenty-nine roquoatad 
addltloaa or rwvlalone la atruaturo or equipment. 'teay aoro ftaauod to 
olarify piano or apoolfloatlona, and aaao to authorlio miscellaneous 
ooatraoto with other prlao ooatraotoro an tho a root. Tho following wort 
aaao of tho aajor rovlalona performed undor thlo ocotraot* 

3*4 nuahoro 1 and 3, with 66 aupplowoatala, rwqulrod omtanalvo ohangee 
to oqulpaaat prwvloualy Installad la Building 9203 , aa Alpha Chanlatry 
Building. Rovlalona la piping, tank and pump additiona, and tho sepa- 
ration of a common ayatoa for bulk treatment to aovoral alnglo llnoo 
for flexibility In operation, aoro carried on during oporationa. Hacauao 
of proaalng raqulranaato of apood, materials «wra borrowed froa job 
atocka or purohaaod under high prlorltlea from outaldo vendors. Tho plant 
refrigeration ayatan waa lnoroaaod froa 61 tone to approximately 90 tona, 
requiring extenelve inotallotloao of pipe coila and lnaulatioa. tt 
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mbtr 1 , lnuM 7 fabruary, and M. nun bar 3 # iaauod 1 } ^obr'-ary, warn 
noarly oonplatad on 1 July 1^1*5• During this parlod ( a total of 5,600 
-anhoun and *226,000 wra oxpandad. 

34 nunbor 8 and aupplaaaantala lanlnd addltloaa to tho Plant Oxygon 
Distribution 3yatan* 34 muabor 59 roquirod oxtonaim ohangoa to tho 
▼on til a ting ayatona of Gliding 9206, tho Bata Chonloal Building* 

Satina tod oxpoadlturoa on thin projoot noro 856,250 up to 1 July* S4*a 
5 >, Li3 and 2 lfi authorftaod lnatallatlona of non llnot of proooaa oqulp* 
moat for this building* U nunbor 100, although not la Building 9206, 
established a now a ran to aorro thia building* bo largo atalnloaa a tool 
atorago tanka of 2?,000 gallon onpaoily noro orootod for tho proooaa 
rof&nonoat, with tho aoeossory punpo, piping and othor oqulpnont* Thia 
aroo naa loootod at tho westerly ond of tho Y-lt Plant. 31 nunbor 200 
authoriaod ooaatruotlon of a raeolrlng onroheuao cowering noro than an 
aoro of ground, built of atool franlag originally fabrloatad for a 
a in liar atruaturo at Lonell, Jaseaahusetts* 

o* ^ajor Construction* - Tho largaat single itoa undor thia 
oontmet naa authoriaad by 34 nuabar 159 * Thia Itoa naa tho ooaatruotlon 
of a ”ota Chon la try Gliding (9212), to bo uaod for preparation of tho 
final product, oonalatlng of a two-story Hoad Houao with four one-atoiy 
ninga oatandlng frcn tho long aldo of tho Hoad Houao (3ea App. C 90 ). 

Tho building hao atool franlng, oonoroto aproad footInga and foundation 
naila, structural tllo nalla, and oonoroto floora* Tho floora, in 
gonoral, am oororod with linoleum, but aorta la roona ham floora of stain* 
loan atool, or niokol (Jo# ‘/ol* 3 Doaign)* Hoof oanatruotloa la poumd 
jypaum on shoot-rock, a light might material, with atandard built-up tar 
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u4 gnnl roofing* AH roof* are Id aula tad to a specified hoot 
conductivity footer* Under tho first floor aro pipe tuonola carrying 
all piping services for tho ontiro laboratory aroa* Alse* la tho Head 
louse tunnel aroa ooo sootlon is sot off as a refrigeration rooa* 
containing alr-condltlonlng oomprasaors and refrigeration equipment, 
“■lro-proof 1 unbar la used for furring all exterior nail a and for in- 
tomodlato roon partitions* Tho nail a ana flniehod with flrs-raalatant 
ahaat rook* 

Tho firat floor It eoapeced of offlooe, laboratories, salvage 
and reconversion rono, naohlao shop, steek rooai, and vaults* Most 
of tho laboratory equipment is nods of otolnltss stool* although aorta in 
of tho hoods sad sinks art of A1 borons dtons, Transits* and Sarboto* 
nil roalatant to various typos of soldo* Doris Ooo Alamo aro Installed 
la many r oo at to dotsot explosive mixtures* while sorts la rooms art 
protested with n C0j fire pro bastion ays ton* The building is window* 
loss to aid rigid tonptmturt sad humidity control* Tho aooood floor 
of the Seed House contains air conditioning equipment* supplying properly 
huaildlflod sir to tho laboratories through largo plenum chambers occupy¬ 
ing all of the space above tho first floor calling* Air ashoustod through 
hoods is discharged to atmosphere by largo fans at the extreme ends of 
tho laboratory wings* eliminating remote chanoee of toxic fuses being 
drawn Into the fresh sir supply* However, this exhaust air is first 
processed through electric preelpltrons to recover oil sellds end pro¬ 
duct* insuring as wests* 

This abends try building was authorised for ooastmetian 5 April 
1$U5» with completion requested by 1 Oeteber of ths sans year* In normal 
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tinsa, the dee ign and oonetruetion would have required 19 noathe* Id 
laeloaee • floor area of 126,330 square feet and oontalne 2,152,917 
cubic feet* the structure, together with auxiliary buildings. In eludes 
a oooling toner and pump house, a cafeteria and a ohangs house; it 
required 15*000 oubie yards of excavation, 25,000 oubls yards of fill, 
5*300 oubie yards of owners to* TOO tons of structural steel, yjO tone 
of reinforcing steel, and 239,000 pieces of structural tile* On 1 
July the daiip was 95 percent oenplets, orders for materials and. 
equipment were 98 percent oemplete, telle only about 3 percent of the 
process equipment had been del Its red te the sits* The structure on 
that date was 36 percent complete (See App* 321 )* 

d. ’ SerUrw, . On 1 July 1 & 5 . 1*30 *A»s had been issued, 160 
were fully completed and 320 in progress* At that tine the force enpleyed 
on this work wee 1 ** 535 * An estinated total ef #7,656,900 had been ea- 
pended on materials and later* Work white was net oenpleted an the 
previous contrast tee necessarily concluded under the terns ef this a on* 
tract, at e coat of approximately 11 , 167 * 300 , white cost is included in 
the above total (See App* 95), 

3 - 23 * Temporary facilities* 

a* 3 «nerel* - Numerous temporary buildings were provided 
te facilitate the construction of the 7-12 plant* Separate shops, offios 
buildings, tins offless, warehousss, ets*, wars built for the various 
divisions of the Stone and Tabs ter Engineering Corporation* Much of this 
temporary oonatruotioa, teen no longer needed by the construction forces, 
was tranafsrrsd te Tennessee Saetonan Corporation, te facilitate their 

* 
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operation of tha plant, thun achieving oaxlsain aoonony. A tabulation 
of thasa faoilitiss, all built by 3ton# ml Abater, ii to bt found In 
Appandlx 313. Ota following la a dlaouaalon of tha major ltana (San 
also App. Cli, C39, 029). 

b. tanahaueas. • Fiva buildings, 60 ft. x 200 ft,, with 
oonoirate floors at gar-floor haight, warn oonatruotad at Jidway (.ion 
App. CJ5), a spaa lolly foncad and guard ad area usad to atom saornt 
equipmsnt which arrlvad prior to itn sohsdulad installation, Than T>12 
'xbsnslon was addad to the projsot, threw additional warahouass warn 
oonatruotad at this aitn. Tfcs of tha so sort U0 ft. s IfiO ft. and on# 
was IS ft. z 192 ft. fhaso also had 0osar*to floors hot Just stars 
tha ground leswl and oat at oar-floor hsight. (3ea App, T29) • 

«• ’Itopa . ‘ 

(1) Maahina 'hops, • A spatial naohina shop waa built 
by 3 bona and •'Saba bar ba raanufaaturs onrtain ltana which oould not ba 
ssourad in tint fra* outaldn nmfssbinrs, ta altar othar ltsau, and 
to Bmka naoaasary repairs, Tha maohinaa and tools Installed in thin 
shop warn varied and extensive, and praatisally any kind of anahina 
work could ha aoocmpllthed. Ona ins tan ea of tha valua of thin shop la 
indloatod by tha foot that whan turntables were re<gulred ba rotata 30 - 
tan soils through 30 °, this shop designed, built, and ii&d tha e^uiftsent 
in oparation within h 3 hours. Procuring tha9a special turning deviant 
wMld have takan perhaps 60 days through other channels, (3sa App, 830), 

(2) Pi pa Shops. - Ths Pips Jhops wars sat up for out tin-, 
threading, voiding and banding pipa. there was alsa an installation for 




the fabrication of pyrex piping. Originally, the piping for oil dietri- 
butlon, and lator piping for otbor purposes, nos oleeaed by pickling, and 
1% mm noooMory to oroot plokllng to to and handling equlpaent. Dm 
Interior of a port of the piping wae also sand-blot tod and pointed, and 
it one noooooory te net up sand-blasting shade and plpo point shops. 

The valves reoeived at the jot and used in oil ooollng lines as re die* 
oantlod and plotted or sand-blasted and the In tor lore were painted. 

(3) Carpenter Shops. - The Carpenter Shops sons true tod 
ooblasts, lookers, tables, benches and alllworfc dilab it nan net possible 
te preeare fmn outside manufacturers within the required tins. The 
innlosuree around the operation tracks in the aaaufaeturlng building* 
were else built in these shops. 

(U) Miscellaneous Shops. - All sheet natal work for 
ox tensive ventilation end other purposes was fabricated in thn Sheet 
Metal shops at the Job. These shops were furnished with all the mnohine 
tools neeeeeery te de this work. The itint Shops were used principally 
for painting the interior of valves and piping and tho alllwork anno fac¬ 
tored in the Carpenter Shops. The Flats Shops were used te fabrloat# 
the steel plates used for tho wagnote In Building 973k and the various 
'’eta buildings. A building JO’ x 96* was oonstrueted te fabricate and 
bend silver bus bare. This wee a oloaaly guarded operation {"00 ?oluat 
li, 3liver Prograa). Practically all of tho autcwiotlvo sad oonetruotlon 
oqulpnsnt waa serviced and rwpairad la the Autoaotlve sod Machine Shops 
which also did work rwquirod fay tho Towns Its Facilities. 

d. Office Buildings. - Offloo buildings for the General 
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Superintendent's organisations war* oonstruotsd both la 7.12 and 7-12 
Extension* 3tons and Tebster'e Coneral Accounting Offloe and Loaal 
Purchasing Department wars losatod la the Mala Administration Building 
la the TownsIts Area, The taala offlos and faollltlss of the Personnel 
Department, whe hired all employees at the Job site sad kept all employ- 
meat records^ were originally looated la the Tomas Its Are* on Santa 61, 
but later, vhea this building mas takes over by Tennessee Eastman 
Corporation, a now Personnel building was built at the east, or Elsa 
Gate, sntranoe* This building oentalned vaults for storing employment 
reoords* 

#• Mlsoollanpoue Temporary Faollltlas . 

(1) Canteens* - Si£it oanteens, 29' x 5G'S"* wore 
aonstrueted la the twe areas, to furnish lunches to the workmen* 

(2) Clock Alleys * - The oloek alleys eonstrueted were 
seetlonal wad oould be readily sored when the necessity required* 

(3) 3tone Crushing and Conerote Mixing Plants * - The 
ornshed stone for roads, so well as sons of the concrete, was furnished 
by Ralph Roger* Company from two quarries looated la the valley south 
of the 7-12 srea. This material was furnished under twe oontvaot* (W- 
7UlS-ong-3 and 66) which totaled »5 Ij9 ,972,66* 

The ready-mixed aonerste was purchased from Transit Mix Conorste 
Corporation under Contract Ho. ’d-7ia3-eng-l* In the amount of §1,975,627*73* 
The oontraotor looated a batching plant on the railroad spur nsar ioarboro 
Road, about three-quarters of a mile east of the East entrance to the 7-12 
area. In order to fhoilitate the handling of materials* 
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f a Equipment* - The oanatruotion equipment used In T-12 


vas var 1*4 and ntniivt and consisted ofi 

d5 Oran*a, chorala and Saakhoes 
600 Truoka 

655 Balding Machines 

Pump a 

131 Air Compressors 
29 Soad-Oradlnn Maohinaa 
9 Hollara 

S Ditching 'Ta china a 
19 Material Holsts 
9 Darrloka 

68 Conarata Finishing Maohinaa 


76 Hoiata 
Light PI an to 
Conarata and 'tartar 
Mixers 

Saw diga 
Vibratora 
Harth Drilla 
90 Traotora 
76 Sedans 
7 station 'flagons 
36 Puaaaa 


gm Temporary Hoada * • Tha oana truotlon roada in genaral warn 
built on tha loaatloa of tha p«raanant nwia, bat it mb neoessary to 


build othar temporary roada. On aeeaunt of tha ha ary oonarata-aixlng 


truoka and othar truoka loadad with hany materials and aqulpaant, it 


vas neoeasavy ta aurfaoa thaaa temporary roada with aruahad atone. 

h* Fa c ill tie a for flight Wort* • Tonporery lighting vaa 
required for night work, and thia, to gather with tha alaatrlaal voiding 


maohinaa and othar motor-driven oonstruetion equipment, required tha 
iaatallation of a taaporary alaatrlaal dlatrlbatlon ays tan* Portable 
lighting plants vara uaad vhara that method was mora economical than 


axtanding tha temporary lines* 
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SECTION U - MATERIALS OF CONS AUCTION 
U~l« Proouramant. - It would be a mere oltchs to say that the 


procuroment of materials for the construction of the electromagnetic 
project wae an indispensable factor in the sucoessful completion thereof* 
Because of the sise and diversification of the project* it was deemed 
necessary to establish two distinot Purchasing Departments* one of which* 
in the Boston Offioe of Stone and Yobs ter Engineering Corporation* was 
primarily oonoerned with the procurement of prooess equipment! the other, 

with headquarters at Oak Ridge* Tennessee* dealt with structural materials 
and associated items* The functions and activities of the Boston Offioe* 
except for fleeting references* are discussed in Volume 3 of this Book* 
Standard Stone and febater Engineering Corporation purchasing procedure 
proved invaluable! e 4 g*i division of responsibility for purchasing and 
subsequent expedition of the purchase order* The nature of the project 
involved the procurement of vast quantities of auoh critical material as 

OlH)k 

steel* oopper and alloy pipe* However* thrjr^ timely discussions between 
Stone and Webster Engineering Corporation Purohasing Department and War 
Production Board with the mediation of Liaison Offioe of the Manhattan 
District in Washington, orders were plaoed within two days after author- 
isation for construction was received from an offioial source* Mention 
should also be made here of the valuable assistance in the procurement 
of construction equipment rendered by Government surplus pools and other 
Government agencies. 

4*2* Expediting * - Simultaneously with the placing of a purchase 
order by the Purchasing Department* the Inspection-Expediting Department 




went into action* At first located in Boa ton , Massachusetts, the depart¬ 
ment was cored to Oak Hldgc, Tennessee, during April, 19Ui« As the volume 
of purohase Increased, so did the expediting department grow and eventually 
reached a peak of 119 Field Inspector-Expeditors, 26 Schedulers, 9 Prior¬ 
ity Men, and 85 Field Stenographers, Typists and Clerks. Branch offloes 
were maintained in Chicago, Illinoisj Los Angeles, California* lew York, 
lew York* Philadelphia, Pennsylvania* Pittsfield, Massachusetts* Pittsburg, 
Pennsylvania* Eoohester, Mew York* Springfield, Massachusetts* San Pranolsoo, 
California* Scheneotady, Mew York* and Toronto, Ontario. The heavily street* 
ed basis of operations was expediting raw materials into the fabrloatdrs 9 
plants. ThIs necessitated expediting thousands of suborders placed by 
eontraotors and vendors, in addition to oontracts and purohase orders 
originating with Stone and Mobster Engineering Corporation* A nation¬ 
wide canvass of sources of materials and equipment wa: vigilantly main¬ 
tained, and on approximately 80 peroent of all ordere, it was necessary 
to assign competent personnel to the manufacturer's plant to make an in¬ 
spection of the product. In many oases it became imperative for the 
expediting department to develop an alternative souroe of supply or 
find a subcontractor whose facilities were more adequate. All means 
of shipment were aerutinlsad and the one deemed most advantageous was 
selected. Every prime eontraot, sub-oontraot, modification, purohase 
order and memorandum of change was handled by the Expediting Department, 
as well as all suborders place^by eontraotors and vendors. To illustrate 
the efficiency of the purchasing and expediting department®. It is 
not irrelevant to state that, through revisions and credits, #27,391,654.33 
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von imd In the procurement of equipment for Alpha 1 and 2, and Beta 
1, £ and } prooeaaoe alone. Thle earing vae In no email part due to the 
alertneee of the afoneaid departments in expediting delirerlee of.raw 
material! and sub-eontraot parta. 

U”3« Beoelpt and Distribution . - Beoeiving, varehouslng and dlstri- 
button of material for construction of suoh eoope as the work at Clinton 
Engineer Works Involved one of the most intrloate problems of management. 
Facilities, at first somewhat primitive, rapidly expanded as the tempo of 
eenstruotion activities and the concomitant influx of materials and equip¬ 
ment increased. A transportation system, including roads, railroads and 
olassifio&tlon yards, was developed as rapidly as possible, and sms follow¬ 
ed by the inception of a warehouse building program in the eleotromagnetio 
project area (See Paragraph 5-2U). Trucks transporting material and equip¬ 
ment from the original ventral and reoelvlng depot were, at first, sent 
direotly to the area raoaivlng department, whence a man accompanied each 
truck to its ultimate destination to ehaok its contents. It was found 
neoaaeary, for a time, to dispatch a guide with each truck to prevent un¬ 
due loae of time between the area entranoe gate and the reoelvlng offloe. 
With the oonstruction of warehouses, all oarloada, and eoate LCL shipments, 
were sent direotly to the ansa, and their oontents were distributed to 
buildings under construction or to their proper warehouses, Baeh division 
was allotted a warehouse, in addition to general piping and alaetriaal 
warehouses—a division comprising, in general, a major process building 
and its appurtenant minor buildings. Beoauee of the quantity and complexity 
of instruments required for a project of this scope, it was also ooneidorod 





advifiablo to establish a separate instrument warehouse* Prooess equip¬ 
ment, which was of a highly secret nature, was stored in a specially 
provided area, under armed guard, and was unpacked only at the site des¬ 
tined for its ultimate installation. Statistic^Illustrative of the 
quantities of material received are found in Paragraph h~5* 

4-4* Disposal of Scrap. - Inevitably, a great amount of scrap 
metal accumulated during construction of the plant. During the earlier 
stages of oonstruotion, 8tone and Webster undertook the disposal of 
such scrap material by offering it for sale to the high bidder, the 
proceeds then being turned over to the Government* A sum of |15#l4B*OJ 
was realized through this method of disposal* This procedure was oh&nged, 
however, by order of the Distriot Engineer, and, on and after 1 July 1944# 
all scrap and non-repairable property was turned over for disposal to 
Roane-Anderson Company, the operating contractor for Central Facilities 
(See App. Bll)• A total of 2,771 tons of miscellaneous metal scrap had 
been so turned over to the Roane-Anders on Company during the period 
ending JO June 1945* This scrap weight reached 4962 tons by J1 December 
1945# arc 6515 tons by J1 December 1946* All such scrap material is 
segregated as to type by the Roane-Anders on Company and disposed of jBtf 
the highest bidder* W&ch sale is approved by a government representative* 
4-5* Construction Statistics 

a* General* - An interesting feature of the oonstruotion 
program is the enormous quantities of materials and supplies that were 
used to build the electromagnetic plant. Because of the speed of con¬ 
struction schedules, it was mandatory that construction materials and 
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equipment of oil descriptions bo mobilised ot the earliest moment, As 
all phases of oonstructior, wore started as soon as plans wars available, 
a multiplicity of the sane typos of equipment were required, All known 
souroas ware oacvassad for the neoeesary supplies| material mas purchased 
from private concerns, rented froe. contractors or sales organisations, 
transferred from deferred or completed government projects, and. In scsw 
instances, new facilities ears e is true ted in order to meet the require** 
smuts. Carload after earload of specialised electrical and meoUanieal 
process equipment was shipped eell in advance of aetual installation 
so as not to delay construction. This influx of equipment clogged the 
railroad facilities for miles around the project end created a major un¬ 
loading problem, Jtuek of the material mas of a secret nature anc had to 
be stored in highly restricted and patrolled warehouses, large quanti¬ 
ties of other materials mere Just unloaded along the track, or in any 
empty building or shanty that eould be found, like following tabulations 
ars indicative of the task that confronted the Engineers, 
b. Peak Carload Bsoelpts (See App. B8). 

Quantity Description 

5U Cars of tins received in one meek 

11 Cars of valves reoeived in one meek (three different 

seeks) 

Ul Oars of sailboard reeaivsd in one three-meek period 

63 Cars of 0onoreto blooks in oce lour-meek period 

>1 Oars of briok rsoeived in one seek 
126 Cars of electrical material in one two-meek period 

56C Cars of elsotrioal material in one eleven-meek period 

1% Cere of lumber in one eleven-week period 
110 Cars of pipe sad fittings in one two-meek period 
15 Care of plywood in ono tea-week period 






a. Total Oar Bacaipit 

of Certain Material (See App. B6). 

Item 

Quantity 

Coal and Coka 

946 

oars 

Elect. Bata rial 

W57 

•i 

Hoary Equipment 

1219 

9 » 

Lunbar 

5369 

ft 

LCi Merchandise 

2113 

m 

0 para tor ■ Cara 

U5UU 

• 

Pipe and Fittings 

1W)7 

« 

Baaar and Soil Pipe 

1172 

m 

Steal 

1160 

p 

Tile 

1236 

p 

Tairaa 

857 

m 

■elding Electrodes 

11 

9 

Anti-freeae 

7 

m 

Bolta and nuta 

84 

« 


4. Boproaantatlee Quantltlea for T-12 tm (Saa App. B0)« 
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Item 

Quantity 

Excavation 

1,000,000 Ou. Tda. 

Concrete 

275,500 Ou. Tda. 

Lumber 

37,562,000 P.B.M. 

Srlok 

4,900 1. 

Concrete Sleeka 

6,000 Ba 

Tile, Structural 

5,864,000 Ba. 

Corrugated Aabaatoa 

146,000 Sq. ft. 

■allboard 

2 , 532,000 «q. ft. 

Asphalt Shingle 


Boofing 

4B6,ooo sq. rt. 

Built-up Boofing 

1,937.000 Sq. ft. 

Window 

13,100 Sa. 

Boor a 

4,400 Sa. 

Preeaat Boof Slab 

62,000 Sq. ft. 

Aaphalt Tile floor 

26,600 Sq. ft. 

Seeer Linaa 

61,500 L.T. 

Water Maina 

55.000 L.T. 

Steam Maine 

26,600 L.T. 

Cruahed Lineatone 

554,600 Tona 


SECTION 5 - LABOR DELATIONS, SAKE IT & SECURITY 


5-2. Libor Recruitment and Industrial Relatione . 
i. Procurement of Libor . 

(2) Looal Offioss . - Pr oeursment of personnel ne oat airy 
for the canstruetion of i project of the else of the eleotromagnetio 
project it Cllaton Engineer Works, during i tine when the libor situi¬ 
tion throughout the country was ilnidy Boat stringent, «u an amploy- 
aent problem requiring i eery large amount of planning work, screening 
and an extensive distribution of employment efflees. Key personnel for 
Stone and Webster Engineering Corporation m supplied through the 
Roe ton Office of toe organisation, but by far toe greater part ef the 
manpower mas hired at toe Job offioee. A few persons mere hired at the 
temporary headquarters at the Andrew Johnson Hotel in Knoxville, fairness 
es, but procurement began in earnest with the establishment ef an employ 
msnt of floe, on 6 November 19lj2, at 951 Worth Central Avenue, Knoxville 
(bee App. Blj), Immediately after toe organisation ef toe Personnel 
Department, eonferenoes were held with representatives ef toe Building 
Trades Council, toe various labor unions, too United States Employment 
Service to# War Manpower Commission, during which too sohodulod 
requirements of too project wore discussed. The urgency for and im¬ 
portance ef ebtalnlag adequate manpower war* constantly emphasised, and 
the several agencies assured the personnel department ef their eoopera- 
tlon. 

(2) Distant Souroea of Labor. - It soon beoame mandatory 



to establish a recruiting service, and recruiters were stationed in the 
1 error labor centers of practically every state in the southeast portion 
of thn United States. The first personnel hired through this channel 
arrived on the job 13 May 19 l* 3 f and there was a steady influx of such 
manpower until recruitment was abandoned In September, 19k5 (See App. 
Bll;). After 1 July - 19^ the shortage of eleotrioal workers became so 
aoute that special measures were Instituted by Under Secretary of War 
fiobert P. Patterson, described in a letter to Bdward J. Brown, President 
of the International Brotherhood of Electrical Workers, dated 21 June 
19 UU (See A1 A A2). Known as the Ratterson-Brown plan, these measures 
provided for payment to employees of round-trip transportation and 
subsistence, no loss of seniority rights, md a job on return to their 
former employers after the completion of at least 90 days 9 service. 
Provision was also mads for offioial recognition of employers releasing 
men in response to the appeal (Sea App. Al). thousands of people US# 
interviewed, and whenever the interview was sueoessfully concluded, the 
prospective employee was supplied with necessary ersdentlals and trans¬ 
portation to the job site. Security regulations were rigidly observed, 
and all persons employed were carefully investigated as to their past 
history, loyalty, habits, citizenship and ether oharaotoristloa. 

(3) Magnitude of the Labor Problem . - fo eonvey some Idea 
of the magnitude of the unde rtaking^ in the peak month of July I 9 I 4 U, a 
total of 12,000 men were actually working an the electromagnetic project, 
and the average had been in the neighborhood of this figure for approxi¬ 
mately 8 months (See App. Dll), It is estimated that upwards of 1*00,000 
people were interviewed for the entire Stone and Webster program, includ¬ 


es 


ing Y-12 f as for every parson birad two or three others ware cot* This 
is approximately equivalent to interviewing the entire japufac# A or 

ul>Q& 4Vie^n 

Houston, Texas, which As the twentieth city in the United States in site* 
A contributing factor in the interviewing ard hiring of sc great a 
number of persons was the fact that, at that time, inductions into tha 
enrol eervioes ware at their height* Eowcver, deferments were requested 
for those employees those particular skills fall in critical categories 
and who could not readily be replaced. In nearly all oases, such defer¬ 
ments ware granted* Also, because of the fact that the location of the 
project is Is a primarily rural area, a large percentage of tha laborers 
and craftsmen, particularly tha carper tors, lived on surrounding farms, 
and consequently, took time off for planting and harvesting their crops*. 

b* Housing * - One of the most serious obstacles which had to 
be overoome in order to keep personnel on tha project was inadequate 
housing* At the inception ef tha project, housing facilities ware 
practically non-existent, but, as rapidly as possible, hutment camps 
for white snd colored personnel, trailer camps equipped with Government- 
owned trailers or for private trailers, email family huts for supervisors 
and dormitories were built* A limited number of key personnel were 
awarded houses in the Townsito but these facilities wore, in general, 
reserved for the operating personnel (See Book I, Volume 12)* 

c* Transportatlon * - Despite the efforts made to provide 
housing facilities on the area, it was necessary for many thousand'em- 

A 

ployees to commute from surrounding villages, towns, and titles* Thus, 
the lack of transportation became a stumbling block in maintaining man¬ 
power en the Job* Distances as great as 90 miles were covered twioe 


4 
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daily at a time when gasoline and tires w*re already at a premium. 

However, the Personnel Department did all possible to alleviate the 
seriousness of the problem by establishing and operating an officially 
sanctioned OPA Gas and Tire Rationing Board on the area. At the peak 
of aotiTitles it was estimated that approximately 8,000 automobiles 
entered the area daily, and that about 1*00,000 miles were covered by these 
vehide b each day. Busses were operated to surrounding centers of popula¬ 
tion, at a nominal tariff. A shuttle train was operated by Stone and 
Webster Engineering- Corporation ever the Ld£ Railroad between Knoxville 
and the job site. Fifteen obsolete ooaohes were obtained, twelve from 
the Cnioago, Burlington A Quincy Railroad, with a capacity of 60 
passengers each, and three from the Hew York, Ontario ft Western Railroad, 
with a capacity of 7° passengers each. These coaohes were altered by 
Stone and Webster Engineering Corporation so as to increase their capacity, 
and from 1,000 to 1,200 passengers were carried per trip. The service 
was inaugurated on the morning of 1* August 19U3 and discontinued with 
the final run on 15 July l$hk (See App. BJl)» Intra-area busses were 
also operated from the various housing facilities and trailer oaopa 
to the job site. Such busses were at first operated by 8tone and Webster 
Engineering Corporation, but all were gradually turned over to Roane-Wta-» 
derson Company by 31 August 191*1* (See Bk. I, Vol. 12). 

d. Recreation and Welfare . - Because of the semi-isolated 
nature of the project, it was necessary to provide facilities for 
recreation and jfiwlfare on the area. Inasmuch as these eubjeots are 
treated in detail in another Book of the History (hook I, Volume 12), 
suffice it to say here that, in many oases, the retention of employees 


5 . 1 * 



on the Jot) m due solely to the successful establishment and subsequent 
operation of these faeliltlee. 

a. Labor Halations and Stoppages . - Although It nut be expect- 
ad that tone labor difficulties and grievances should have occurred on an 
undertaking of the eeope of the eleetrouagnetle project, pet, because of 
the efficient functioning of the Labor Eolations Department ef Stone and 
Webster Engineering Corporation, in conjunction with aeabors of the U. S. 
S. D. and the business agents of the labor unions, It ms possible to 
antleipute aad compromise, er arbitrate, all disputes. Considering the 
fact that as many as four crafts were Involved In the aettlng of a single 
piece of equipment. It reflects credit en the Labor delations Departaent 
aad the patriotism ef the eaployess that coaparatlvoly few manhours were 
lost because of Jurledlotlenal disputes or other work stoppages. (Bee 
Book I, Volume g.) 

5-2. Safety. 

a. Oaaeral . - the magnitude of the work to be performed in the 
T-12 area at the Clinton engineer Works ms sufficient to require the 
organisation of a complete program of safety and accident prevention. A 
Chief Safety Engineer was assigned to the project before any actual work 
was begun In the flsld. The parent safety organisation was act up in the 
District Offloc, and. In early 19^3* *» inspector from that offloa was as¬ 
signed to cover preliminary grading aad construction In T-12. A Safety 
Kaglaeer ms assigned to tbs project under the Joint supervision of the 
Chief Safety Engineer aad the T-12 resident engineer. The personnel ef 
the T-12 Safety Departaent ms Increased la proportion to 



the manpower of the job, end, et the peak of construction (late summer 
end fell, l9l£), six lnepeetore end en engineer comprised the staff. 

An inspeotor see assigned to each eonetruotion division. Their duties 
sere to inaugurate accident prevention programs within the divisions 
and to offset olese inspection of all work in progress. An addition¬ 
al Inspeotor was assigned to cover night operations. A similar pattern 
of organisation was set up for the T-12 Extension. One inspeotor 
supervised the organisation for accident prevention during the early 
stages of construction, but the staff was inoreased to an engineer and 
four inspectors at the peak of construction (See App. Dll*). 

b. Obligations of the Safety Department. - the safety program 
of the electromagnetic plant was developed from and conformed with the 
safety concepts of the Corps of Engineers. The duties included responsi¬ 
bilities uncommon to ether Districts,as described in pertinent District 
Circular Letters. These letters were subsequently compiled in District 
Circular Letter (Safety 1*5“5) subjects Safety and Accident Prevention 
Program. The more important duties of the Safety Department includedi 

(1) Aooidcnt Esporting . - A full time investigator chose 
effioe was located at the field hospital investigated and completed 
all formal insurance and government reports of lost-time accidents and 
oompensable injuries. 

(2) Orientation of Mew Employees . - A staff member 
maintained quarters at the Main Personnel Offloe shore he gave safety 
instructions to all now employees. Be also distributed pertinent 
literature, printed rules, eto. 
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(3) Simitation and Public Health. . A sanitary ene-lneer 


■ado frequent inspections of all cafeterias, canteens, and drinking 
eater facilities* He also supervised nosqulto control and the sanita¬ 
tion of latrines* 

(1;) Fire Prevention Inspeotlon * - Segular inspeotions 
were Bade of the area by a trained fire prevention inspector* 

(5) Sterilisation of Personal Protective Equipment . - 
A plant was established for the sterilisation of goggles, respirators, 
gas Basks, hard hats, boots, raincoats, etc* Dally piokup and delivsty 
service was offooted at all tool reons* 

(6) Motor Vehicle Inspeotlon* - Meekly safety lane 
inspeotlon was aads of all motor vehicles* 

e. Policies of the Department . - Many and various problems 
pertaining to safety arose during work on the electromagnetic plant. 
Policies wars established In accordance with safety requirements of the 
Corps of Engineers to eope with these problems. 

(1) Cooperation with Other Agencies * - Close eontact and 
cooperation wore Balntained among the 8tone and lobster Inglneering 
Corporation safety organisation and the Safety Beotian of 0. S. E. D., 
the engineers assigned to the projeot by the Insurance carrier, and the 
firs department and the safely department of the operating company* 

(2) Mae tinge . - Meekly meetings of the general committee, 
■hose members Included the general superintendent, resident engineer, 
division superintendents, division engineers, and department heads, wars 
sailed to assist general superintendents in maintaining low averages of 

\ 
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accident frequency and severity# Tiie division committee meetings and 
foremen’s mootings were called weekly to discuss current problems of 
safety# 

(S) Publicity and Education # - Extensive use was made of 
safety posters, Rational Safety Council Safe Practices Pamphlets, material 
prepared by the A# E. U#, and information furnished by the Corps of 
Engineers in making the employee safety conscious. An automobile 
equipped with a public address system was used to good advantage where 
outdoor safety meetings were held# 

d# Medical Facilities# - Field first aid stations were 
established on the basis of one per one thousand employees up to five 
thousand, and one station for each two thousand employees thereafter# 
Serious wounds or fractures were not attended at the aid stations but 
were treated at the field hospital# The field hospital was first located, v 
about a mile and a half from Y-12, but in August 1943, it was moved to a 
new building in the Y-12 Area# Five physicians and eight registered 
nurses staffed the hospital during the peak construction period. Two 
ambulances at Y-12 provided service to Knoxville when necessary# In 
Jfoveniber 1945, the hospital in Oak Ridge was opened, and it performed 
practically all medical services beyond the limitations of the aid 
stations and the field hospital. 

e# Comparative Statistics . - It may be seen from the follow¬ 
ing comparable statistics that the Safety Department performed a very oan- 


mendable job* 



1945 Rates 

Frequency 

Severity 

Y-12 Area* 

7.76 

1.57 

Construction Industry** 

49.87 

5.43 



1945 Kntec 

Frequonoy 

Severity 

Corps of Engineers*** 

14.29 

2.74 

1944 Ratos 



Y-12 Area* 

7.79 

2.07 

Construction Industry** 

23.02 

2.65 

Corps of Engineers*** 

10.51 

2.50 


Sourooi 

• Y-12 Safety Records. 

+* Accident Facts - Rational Safety Council, 1944-5. 

*** Offioo of Provost Marshall General. 

f. Fatal Accidents. •• Five fatal accidents occurred during the 
course of construction of Y-12j of these, none oould be attributed to the 
unusual nature of the purpose of the work) one person was run over by a 
tractor, ono was electrocuted, one was burned to death in a welding acci¬ 
dent, and two died as the result of fallc (See App. B-20)# 

6-3. Security. 

a. Guard Foroe. - During January 1945, Stone and Webster was 
issued a directive authorising them to process the hiring of Guard-Train¬ 
ees and to place then on the Stone and Yiebster payroll (Sec App. B17). The 
first guard-trainoo was hired 5 February 1943 and the last one wus hired 
on 2 December 1945. A total of 1344 trainees rare hired within these dates. 
The District Protective Security Offices approvod all applications until 
this function was taken over by a Guard Chief. The trainooe wore subjected 
a 3-monthc training and probation period after which they were transfer- 
*'an hat tan District payroll. While the guards rare often identi- 
3 and kebster” guards they were assigned to and under the dir- 
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ect supervision of the District Protective Security Officer until 20 
September 1945 when they became members of the Auxiliary Military Police# 
The guards handled traffic and manual petrols and guard postc for early 
construction areas# After the first fence construction started in Y-12 
Area guards wore placed within this area and within buildings# During 
October 1945, Tennessee Eastman Corporation tool: over the protection of 
Y-12 and guards were thereafter assigned by them wherever they were requir¬ 
ed on Installations under construction (Dee App# BID)# 
b. Fire# 

(1) General . - Fron the tine that the first bulldozers 
scarified and grubbed away the sedge grass and weeds from the area of what 
Is now Y-12, there were presented unusual fire hazards to a job which is 
unparalleled in all history. Ttfiat was to happen beyond the start of con¬ 
struction could not be ascertained,, einoe a plant designed for the manu¬ 
facture of this extraordinary product, involving brand new processes, was 
to undergo many changes in plans while construction was in progress. Ar¬ 
rangements for storing all construction materials were made in such a way 
as to re duo e to a minimum any possibility of creating destructive fires 
and were in keeping with standard recommendations for fire prevention# 
Proper types of portable fire fighting equipment were installed in the 
various storage yards and were supplemented by adequate numbers of large 
water barrels equipped with buckets# Those barrels of water wore protect¬ 
ed during the winter months by the addition of anti-freeze chemicals. 

(2) Tftator Mains# - As soon as the first building was 
started a temporary raw water main was laid end tapped within easy access 
of all work centers, and as the project grew this main vras replaced by a 
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larger ore, vMich served until September 1943, when the permanent x&ins 
wore placed in service. 

(3) ^ roce( ^ ures » •* Fire inspectors, who worked in connec¬ 
tion with the Safety Departments^ instituted by the construction contractor 
and the United States Engineer Department, were very active in promoting 

t 

all principles and devices for the removal of conditions favorable to 
fires. Many memoranda and posters were issued and placed in conspicu¬ 
ous places, calling everyone’s attention to the necessary precautions which 
must be taken to make all areas free from oostly fires. Safety meetings, 
regularly attended by division superintendents, engineers, supervisors* 
foremen, and craftsman, included discussions relative to the promotion of 
bettor practiocs in construction raq^hodo for the purpose of eliminating 
fires. Trained fire fighters attended these meetings at regular Intervals 
to acquaint the non with the various typos of portable fire fighting equip¬ 
ment. Demonstrations of tho merits and effectiveness of the various types 
of equipment were made on toct fires tc further acquaint the workmen with 
their uses. 

(4) Hazards from Voiding . - Fires, that were frequently 
started but controlled, mere in most casec attributed to electric and gas 
methods of welding and cutting steel. All workmen who used electric and 
gas methods of welding were thoroughly instructed as to how an area should 
be cleared of all combustibles before their equipment was usod. 

(5) Material Storage Practice . - After materials had eerv^ 
od their purpose in construction, thsv tot© well stacked in adjeoent 
aroas which had been properly cleared and could be protected from fire by 

m 

temporary means. Good methods , practices, and an orderly arrangement of 
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material® in those classification yards kept down fire hazards and facili¬ 
tated the rouse of materials elsowiiere, Equipment of the typos previously 
1 

mentioned in this report was used in protecting theso yards from fires. 

(6) Damage by Fire , *■ Extensive fires representing losses 
of $10,000 at a Stool Plate Shop on June 13. 1944 and damage amounting to 
$5,000 at the Steel Frefabrioation Shop on September 7, 1944 were the only 
occurrences of major fir©3 in this area. There were no deaths or serious 
injuries attributed to fire In the ¥-12 Area other than that mentioned in 
paragraph 6-2f (Seo App. B19). 

(7) Firemen-trainees ♦ - In January 1945, Stono and Vfcbster 
was authorised by the District Engineer to hire and process fireman-train¬ 
ees (Seo App# B17). During the period of 12 February 1943 to 1 December 
1945 a total of 328 men had been hired. Equipment and firemen were station¬ 
ed at the ¥-12 Area and were under the control of Stone and hebster. After 
Ootobfcr 1943 all fire protection for T-12 was taken over by Tennessee East¬ 
man Corporation* 

o. Intelligence and Security. 

(l) Clearance for Restricted Area. - Military Intelligence 
required a Personnel Security Questionnaire to be made out for each em¬ 
ployee of the construction contractor before he could enter a restricted 
area or handle classified documents. They then reviewed the completed form 
for clearance. Some forms were further distributed to a commercial com¬ 
pany or to a Government agency for investigation. About 72,090 question¬ 
naires were reviowed between 16 February 1943 and 1 July 1945. Of these, 

932 were for naturalised citizens and contained complete information con¬ 
cerning the naturalization records. In addition, 76 alien questionnaires 
have been reviewed for a few who nave been employed within ¥-12 or ¥-12 
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cubc extractors 


Extension by 

(2) Plngorprints * - All fingerprints of employees were 
transmitted to the Federal Bureau of Investigation through the Military 
Intelligence Division# If a record was on file it was returned through 
Military Intelligence to the Stone and Tehcter Personnel Section, to be 
compared with the arrest reoord given by ths employee at the tine* he was 
hired. About 21,000 arest records were given by applicants at the tiiae 
of hiring, the vast majority being voluntary information about traffic 
offenses or drunkenness* If the employee failed to state his arrest 
record when he was hired, or failed to givo e complete record on serious 
charges, if still employed ho was contacted and interviewed* Ho was 
either retained or discharged, as Judged by his attitude towards being 
questioned, the seriousness of his arrest, hie work and absenteeism 
record, and the urgent need of his classification of work. Many were dis¬ 
charged for falsifying the most serious arrests, many wore retained* Of 
those retained, nost vrerc allowed only in the general ares, and not in the 
restricted areas* No one was hired or retained that had been convicted of 
a rape, arson, or narcotic charge* 

(?) Badges and Passes . - A number of different methods 
were devised to identify an individual*!; clearance to g multitude of re¬ 
stricted areas requiring specific oleare.noo* A general clearance method 
used was the issuance of badges Ydik various colored backgrounds* These 
were used for clearance to gnrcral areas, such a a Y-12 and 1-12 Extension* 
Pass cards of different color schemes wore issued for restricted areas in 
Y-12, Over 8,694 cards were issued to construction forces for cloven Y-12 
restricted aroaa. Badges were issued in plroc of pa3D cards in Y-12 Exton- 
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cion with letters denoting restricted areac for which personnel were clear¬ 
ed# For the period between 15 April 1944 tlirough 51 October 1944, 10,150 
badges of this type were issued. The same procedures were followed for the 
enployeoc of Stone and Webster contractors, 

(4) Person u l Investigation, - The large turner of employ¬ 
ees who were never previously investigated necessitated extensive investi¬ 
gation by nail. Stone and Webster, at the request of Military Intelligence* 
was asked to conduct e part of this investigation for employees active on 
their payroll. A vast number of letters were sent to former employees* 
friends, etc. and 76^ of thoso wore answered. A large percentage not 
answered were a result of wrong addresses. As a further means of security* 
a file of 6,000 cards was leapt containing derogatory information on aiploy- 
eos from other jobs. Over 4,090 "stop cards" were furnished by Military In¬ 
telligence to protect against the hiring nf undesirable applicants. In 
addition* 1,164 "no pass" cards were J®?t to guard against issuing passes to 
personnel barred from this area* 

( 


t 


5.14 



BJiOTIOK 6 - ORGANIZATION AKD H&SOH8KL 

6 - 1 . Manhattan Pjjjrtrict . - Construction at the Slectro magnetic Plant 
performed under Stone and Webster Engineering Corporation'e management wan 
eupnrvited for the Manhattan District hr the T-12 Oonetiuetion Offloor, who 
wae responsible, through the T-12 Unit Chief, to the District Engineer, 

Ool. E. D. Blebols. Prior to January 1945, the eonatruetion offioer wae 
directly responsible to the District Engineer, and the Y-12 Unit Chief 
aeeleted the Dietriet Engineer la coordinating the design and operation 
phases ef the program with construction. The operating contractor, 
Tennessee Eastaaa Corporation, aeeleted In the final Inspection and recom- 
aeaded that the facilities he accepted as they ware completed, for opera¬ 
tion by the Government. 

The following officers were connected with this work during the perlede 
ftadieetedi 

Lt* Col. Warren George, as Construction Officer, was responsible for all 
construction at T-12 from leveaber 19*0 to January 1944, during which tlae 
he wae assisted by Major Boy C. Blaokledgo. fron January 1944 to May 1944 
Ool. John S. Hodgson was the Construction Offioer at T-12. It. Ool. K. 0, 
Vox, (lorember 1943 to June 1944) was assigned aa assistant in charge of 
construction at T-12 Extension. Ool. Valter Williams was assigned as 
Assistant Construction Officer in January 1944 and served as Construction 
Offioer fron May 1944 to 1 January 194$ at which tins he wae succeeded by 
hie assistant. Major L. I. Johnston, who served until 23 January 1943. On 
2 3 January 1943, Lt. Ool. L. V. tabs assumed the responsibilities ef the 
1-12 Construction Officer, until he was succeeded in June 1943 by Lt. Ool. 


M. 0. fox, who remained on active duty aa 



(S' IQ4.fr 

Construction Officer until D ece mb e r *9 hfy t when tbs active duties uere 
assumed by Major Kenneth A* Dunbar* Major Dunbar continued as 
Construction Offioer at the electromagnetic plant until after the 
proleot eras taken over 1 January 1947 by the Atomic Energy Commission. 
Capt. A. 0* Qarvlk served as Assistant Construction Offieer from January 
1945 until June I9I46. Major 1. E. Kelley was assigned as Y-12 Unit Chief 
from March 1943 to September 1944, when he was succeeded by Lt* Col* J*B* 
fiuhof f, who In turn was sueoeeded in V or ember 19I4.5 by Col. 0. J* Forney* 
Colonel Forney continued to serve as Y-12 Unit Chief until after the 
projeot was taken over on 1 January by the Atamio Energy Commission. 

A 

6-2. Stone and lobster Engineering Corporation. - The entire activi¬ 
ties of Stone and Webster Engineering Corporation in the development and 
construction of the Clinton Engineer Works came under the direct manage¬ 
ment of Mr. R.T. Branch, President. Key personnel, assigned from the 
Stone and Webater Organisation to devote their entire time to the design, 
engineering, purchasing and expediting of all requirements, were moved 
to separate headquarters and acted as managers and department heeds, under 
the supervision of Mr. A.C. Klein, Projeot Engineer. This nucleus was 
supplemented by the employment of additional personnel. 

A smaller organisation under the direction of Mr. R. R. Wiener, 
Assistant Projeot Engineer, was employed at the area, working in close 
cooperation with the Boston Offioe. Still smother group was assembled 
at Berkeley, California, doing research work, headed by Mr. L. 0. Waite 
and Mr. R. E. Argerslnger. 

\tua Vj on 

The field construction wee formed from Stone end Webstar employees 
of long standing, and was assembled under the direotion of the Projeot 
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Manager, Mr* T. C. Williams* This personnel oansisted of General 
Superintendents, Chief Field Aeoountant, Resident Engineers, Purchas¬ 
ing Agent, Personnel Manager, Prooess Engineer, Chief Expeditor and 
Division Superintendents, with their sub-organisations, which varied 
in sise in aooordanoe with construction activities (See App. DIO). 

The following list ef key personnel indicates the length of service 
of eaoh at this projeet, together with a brief description of his 
classifications 



8tarted 

Terminated 

Classification 

£• T # Branoh 

6-29-1*2 

6 - 29 - 1*2 


Prosident-Distriot 
Manager 

c # 


Frojeot Engineer 

F, R* Creedon 

1—6—1*1* 

1-31-1*5 

Besident Manager 

T. C. Williams 

6 - 29 - 1*2 

5 - 13 - 1 * 1 * 

Projeet Manager 

A. L« Hartridga 

7-26-1*3 

6-10-1*1* 

Asst. Project Manager 

Te £• Thornburg 

3-17-1*3 

1 - 17 - 1*5 

General Superintendent- 
7-12 Area 

T. Re Thornburg 

1-31-1*5 


Projeet Manager 

He F# Cleary 

2-27-1*3 


General Superintendent 
7-12 Extension 

R# Be Wisner 

6 - 29 - 1*2 


Asst. Projeot Engineer 

E.W. Seokendorff 

7—7—1+3 


Prooess Engineer 

G*P. Darlington 

6-29-1+3 


Chief Expeditor 

E#P# O'Connor 

11 - 15 - 1*2 


Chief Field Aeoountant 

T* W # Fipar 

12-26-1*2 


Personnel Manager 

J# P# Piper 

12-1-1*2 


Purchasing Agent 

G # E # Crosby 

1*-15-1*3 


Administrative Engineer 

Paul Broer 

11-2-1*2 

6-23-1*5 

7-12 Resident Engineer 

* 
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lame 

Star tod 

Terminated 

Claesifioation 

E. L* Field 

7-1-10+ 

2—24+5 

Divioion Superintendent 

E.L. Field 

2-2-1+5 


General Superintendent 

Frank Well* 

5-10-1+5 


Electrical Superintendent 

A.P. Bioholaon 

3-15-13 


Mechanical Superintendent 

Luther Thumpaoc 

11-24+2 


Carpenter Superintendent 

&• J. 8ykes 

5-34+3 


Aset* Genie Superinten¬ 
dent 

G. D. Brown 

3-H-U3 


Divio ion Superintendent 

J. 8. Howiey 

3-21+4+3 

6-204+5 

Division Superintendent 

C.J. Baldwin 

3-224+3 


Piping Superintendent 

W. B. 6tanabury 

5-184+3 

9-24+1+ 

Division Superintendent 

J. L. Cannon 

1+-174+3 


Division Superintendent 

E.L. Maier 

3-314+3 

6-30-I+5 

Division Superintendent 

l.L. Sheet* 

11-64+3 

6-234+5 

T-12 Ext* Ess. Engineer 

L.V. Wilke a 

12-14+3 


Mechanical Superintendent 

E.E. Jones 

6-164+3 


Electrical Superintendent 

W. L. Pit*or 

6-11-1+3 


Division Superintendent 

J. D. Butterfield 

12-26-1+3 

9-204+1+ 

Division Superintendent 

I. JL MacPhee 

12-14+2 

9-304+1+ 

Rigring Superintendent 

Myron Groht 

9-10-1+3 


fight Superintendent 

Barry Thampaan 

7-64+3 

6-304+5 

fight Superintendent 

Glenn Fuleher 

1-164+1+ 


Rigging Supe rintendent 

William Fiaher 

11-54+3 


Electrical Superintendent 

B.H. MoCampbell 

9-64+3 

9-64+1+ 

Rest* Gen* Superintendent 


6-J. A(taw>l«de«wnt of AnlitMiw. 


6 . 1 + 




a. Magnet Coil Conatraction . - Several conferences were 
arranged to dlecuec corrective measures to overeome the difficulties 
experienced with low iwslstanoe Id the colls of the first Alpha Track. 
At these conferences Messrs. F. X. Manvel. Brand and E. A. Elge of 
General Electric Company. Dr. C.F. Hill and Mr. J.G. Ford of ^eeting- 

Wie.da.Hc.c.kei' 

house Electric and Mfg./Company, and Messrs. K.P. Wled ek chr and 8ealy 
of All ls-C ha liners Company were present In a consulting capacity to 
discuss improvement* in coil construction (See Paragraph $-7.b). Dr. 
Miller of the Standard Oil Company was requested to investigate and 
recommend suitable treatment ef the oil. Mr. H.&. Toungy of E. X. 
duFont do Romoure and Company, assisted in dots mining the proper 
materials to use for treating internal pipe surfaces. (See App. BIO). 

b. Distilled Mater System. - The firm ef 8heppard t. Powell^ 
was eon suited on the major problem of supplying distilled water to the 
process equipment. 

e. Installation Procedures . - the field forces received much 
valuable assistance from engineers and physicists from the Badiatlsm 
Laboratory at 'Mis University ef California, these men wars helpful in 
oonveying suggestions on methods ef installation and testing, particu¬ 
larly on the high vaeuum system, the esnstruetien forees wore also 
assisted by competent service engineers furnished by the several 
companies supplying special equipment. 
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Letter (with enolosure) from Ifeder Seo rotary of 
IW, Robert P, Patterson to Mr, S« J, Brow, 
President of X.B.B.V., dated a Juno l^W*. 

totter of Appeal to Sleotr tool Weskers from Mr, 
8. J* Brown, doted 23 Juno 19^. 


/ 
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p 

¥ * fashingion, 0.0. 


June 21 0 1' 


Mr. Bdw&rd J. Brown, Pro■ident, 

International Brotherhood of Electrical Workers, 

1200 lgth Street, >. 1. 

Washington, 0. 0* 

Dear Slri 

A eritioal shortage at skilled electrical workers is 
seriously hampering construction of tea different hut equally 
vital War Department Vast* projects, the Hanford Engineer Works 
Paso®, Washington, and the Clinton Engineer Works, Knoxville, 
Tennessee* 

The shortage of eleotrioal workers on each of these 
projects has become so eritioal that extraordinary measures must 
he taken to plaoo man on these jobs* Ordinary no method as well as 
sene extraordinary measures never failed to adequately staff the 
jobs* full advantage has been taken of the facilities of the IShr 
Manpower Commission* Conferences with your organisation, the 
Hatlonal Eleotrioal Contractors* Association, and the War Manpower 
Consaiaaioa Indicate that the moat feasible, as yet untried, plan 
to meet this emsrgsnoy is to call for volunteers to serve on these 
projects for a period of at least 90 days* A statement outlining 
this plan is enclosed* 

I am certain that a vigorous prosecution of this program 
will successfully man these vital projects and that suoh a vigorous 

prosecution oaa only be insured if you give it your promised, whole¬ 
hearted support* 

Sincerely yours, 

(Signed) lobert P* Patterson 


1 Enol. 
Statement 


HOBSKT P. PATTE&SOH, 
Coder Secretary of far* 





k£ChUXrRJ9 7USi 

?Ul, LLbCIV.IOiil, liUhKthS 


Wks. m-ut Ikpartncht h« issued a call for. storker* 

vhd .fill r bo iiyrvt for % p»rlnd of at kut '#0 er#a en tew different 

■ , ' „< ' 4 > -*:;**’& 

but qually vital rir construction Job# - The Hanford ^l*fur Works, Pasco, 


shinjton, ano Th Clinton iwijfliiewr works, Knoxville, fU»i 


T*> call for vclunt.ra ves issued if ,.JIt Hor 

Pati- rson, the Under S> cr tary of l*&r, at the -.wt of m 

■ • ' . ' „ * * , - - , V I” 

Kith ,{r» ttN j'd J. brows, President of the In tarnation? 

^ c.v. ^ ^ ^ i’* r^v^i 

cal ’(ork.rs* Subs-querst e«nf-.r nc».# w-jr*. h Id be.tween 




r t.r I nartru/nt and u# lh»i«, Hutv: 


ntrietors' Association 


Und.r in plan, skill .d Uciricul work- rs nor 


H‘>ntractors. utility et io-ani a usd » 


'.bi}„iwj for vork on an or th o tn.-r m tn..gt t 

r>,,T*.rtr. nt has r qu* st d th. coop.ration of cap 

. . : 

ho r.ilunt . r -Will r tain m,lr a ni<rrity ri«& 


rvieti sign. <3 egr tie 


bnuloy ra granting l.,ar s of .ibjMMk* to their 
• . >Sf,.\... v mt ~K ; 

s<> uill r c iv recognition' "latils ■for* of 


at th H Jiford nn 






t»« i* i*r hour with tot.l NitlOft of tlfC.68 tor thm $t*a4*r4 6*•hour 

imK At th. Clint oh Rnclwor Works tta. «*£• »%• Is '1.80 por hour with t«tel 
*rr.isf* of *106,00 por *««k for th. ct&odord 60-hour wa«k. Housing in 4«f»i- 
« - t-m* ftnd to*& In ana holla ara furr.lshod at tha Hanford fggiMMtr Work* 

• flat ohar§» of lk,C«0 par waak* At tha Clinton Bnglnaar Wort* tha 0h.rf!. 
Of rm frm ~12*Q0 to 16*00 per month* denendtag on tl m tjpi 

*•»* *M f x><* li eerred in oafeterlei at charges areraging i©*?6 to $lf#00 
•r 

?lte housing ond food at both pro«#eta i« excellent» Uhlan official* 
ad others hart inspected 1 hr project* eta to that living eeftdit Ions ara 
w he^t they have encountered on construction projects* 

T^uad trip rail transportation plus a subsistence mllmmmsm of J2»S0 
r dr- rhila in travel will be furnished all aen rolwitecriGg under this plan* 
each tha local union of tha International Brotherhood of Electrical 

rk^re rill furnish a rn! I coach ticket and money for iubalitanaa to am 
arlnr for tha project*. Th# local leiian will be fiiafe«fi#l inr»dlately by 

t animator trho errr>y» tha nen» 

Contractors wlm anil hire electrical workers und^r this plan are 
‘berry* Chandler and Lord at Hanford Engineer * orfca and **ata on-Flagg and 
latcck-Brynrt at Clinton liifjnaor ’Cork*. 

An office to 3^ordinal* tha prormr hat been established In the Far 
ertnent * Office* CM^f of Engineers* in a * h 1 ngton* #rlie til aka la in 

rgo of t!*c », f*lse an d -111 be available to answer any oueattons in confute- 
n rith th* - -- frik.r 0 ? r. !•1 ne;* be reached! by telephone in 4 ilfcillfM 
"a—il tic r ~ € , r rt an t i m 7t-*o' r "*731 4 . 

A v-c./ - 



1. -} F,fWen,*..:! Street H, 

$ li# C. 


; une 23, 1944 


TO I.H»L,t<. 
LvC«I U.«IuHS 



Pear Sirs and brothers* 

This Is an appeal with a "must" to the .tenbers of various 
Local Onions. At the present tine there is a ehertage of electrical 
awejianlca on two wry important ear projects, nartely, the Hartforc 
Engineering .forks, Pasco, Washington, end the 31 inton „-.ngi peering 
.Vtrite at teexvtlle, ie.nn*as«e. 

While both these projects have beer. oncer construction for 
considerable time they are far from c©upl»:tedi the Invasion having now 
becowe a reality, vital materiala to tie further prosecution of the 
War are very essential. 

The officers of the International are appealing to our meaber# 
to jjive of their service at this tisa on the t»« aoove named vital 
projects. We can realise that it is a burden fur son# of our members 
to leave t .«ir house mu. east <*. * t&i u ee>ri;» fewever. : *e know of the 

grave consequence* tnc? thfe *■ -vitiunal casualties that may m incurred' 
by oust failure to set that facilities are created *U min vital material 
•ill fatffroti*®##* 


We are enclosing a uffwal, toga tier with a circular, 

fron the Honorable P* fitter eon, the lirfour Sitereiary of ••ar. <# 

hope that our Local -alone an# their awebersliip will fhiad these carefcil 
after which they will for the ninetyoey period aa a;.«eclfled 

therein. Tou will note tat a certificate of service la to be issued to 
our nefibers ao velawteerlng* This, »« believe, &,m v * tie necessity of 
your assistance »t this bbm* 


We arw mv%%£, our local unions to gathar groups of nen and 
notify tills srffiee >«pw weiy they *r» tending trm their particular cae- 
ounity anh is .V*b* Ifcl* sill enable us to have m adequate ch* ek 

an thr manpower eea^*a*ie .aid prevani m mm supply «f non. 

1#* «r 4 #>» * ; »a*NfclLag to ttte hope that «®r- nun will volunteer 
their S' rrlces to help these west needed war project*. 


fkia dx 



ot Sretemally jr >ara, 

ga j, ,irwT i 
Xe tonus tional President 


15:# II# 
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MAMHATTAI DISTRICT HISTORY 


BOOK V - IlKSTROMSilTIC PROJECT 


VOLUME 5 - COBSTROCTIOI 



APPEID1X ■B* 



REPBRERCSS 


■©. 

Description 

Location 

1 

Letter from Mr. R. T. Branch to Col. 

J. C. Marshall regarding estimated 
costs - 24 September 194# 

Manhattan District 
Classified Files 

2 

Stone & Webster Cost Estimate * 29 

June 1945 

Manhattan District 
Classified Files 

3 

1-12 Unit Chief’s Report • March 

1943 

Manhattan District 
Classified Filee 

4 

Stone A Webster Engineering Corp¬ 
oration Contract Eo« W-?401-eng-15 

Manhattan Dietriot 
Contract Section 

I 

Stone & Webster Engineering Corp¬ 
oration Contract Mo. W-l4-!08-eng«49 

Manhattan Distrlot 
Contract Section 

6 

Stone & Webster Engineering Corp¬ 
oration Contrast Mo. W-l4-108-eag-60 

Manhattan District 

Contract Section 

7 

Stone & Webster Report on 9201-5 
Foundations 

Manhattan District 
Classified Files 

i 

Sterne A Webster’s Bills of Material 

Stone A Webster 
Engineering File 

f 

P.i. 1119 Subject - Test and Design 
Improvements for 2 Coils dated 21 

January 1944 

Manhattan Distrlot 
Classified Files 

10 

Letter from Mr. A. C. Klein to Boston 
Area Engineer, dated 6 August 1943 

Manhattan District 
Classified Files 

u 

Memo to All CPPF Contractors from the 
District Engineer, dated 29 June 1945 

Stone A Webster 
Engineering File 





*0. 

Description 

Location 

It 

Stone ft Webster Engineering Corporation 

Cancelled Toucher# 

Stone ft Webster 

ftcot* Dept. Files 

13 

Stone ft Webster's Records of Transmittal 

of Fingerprints 

Stone ft Webster 
Personnel Department 

Hi 

Stone ft Webster Engineering Corporation 

Personnel Records 

Stone ft Webster 
Personnel Department 

15 

Stone ft Webster Report of Contracts flue 
Daily Commitment Records of Boston end 

Local Purchasing Department 

Stone ft Webster 
fteet. Departeeat 

Files 

16 

Stone ft noteter Subprojeet So. hi 

Manhattan District . 
Clasaif lit 'fipei 5 !'!.' 

17 

Letter dated 25 January 191*5» from 

Major barren Georg# to fir. T. C, 

Williams 

Manhattan Blstriet 
Classified Files 

16 

Ten fie eoes Eastman Corporation Y-12 
lietory* Sol. I 

Manhattan District 
Classified Files 

t' . 

19 

Tennessee Eastman Corporation Fire 
Department Records 

Tennessee Eastman 

Correa. Files 

■m 

Stone ft Webster Engineering Corporation 

Safety Records 

Stone ft Webster 

Engineering File 

m. 

Stone ft Webster Progress Report* 

(File to. 600.91k) 

Manhattan District 

Classified Files 

m 

Report of Failure end Correction of 
Distilled cooling System on JAX 

Manhattan District 
Classified Files 

23 

Letter from Mr. ft. C. Klein, date 1 
January 19UU 

Manhattan District 

Clasaiflad Files 

2k 

PS 1177 doted January igM*, Subject - 
Filtering Sedimentation of Foreign 
Material and Removal of Water from 
cooling oil 

Manhattan District 
Classified Files 

85 

1-12 Sait Chief*# Report, February 

Manhattan District 
Classified Files 











>0. 

Daecription 

Location 

as 

Letter frca Mr. A. C. He is to Mr. 7. R. 
fhornburg • Subject* Sufc-Aaohorage of 
Alpha Biss - dated 17 lorember I9k3 

Manhattan District 

Classified files 

m 

Tosses see Bootes Corporation Report 

m riles 

26 

lit 101, Subject - Sltuminoue Road 

Surfacing 

Manhattan District 
Classified Piles 

89 

Stone & lobster Subproject So. % 

M*nhmttem Plgtriot 
Classified Piles 

30 

Bescript leu of Special Construction 
Equipment • SSI 14715 "29 January 

19lt6 

i 

Manhattan District 
Classified riles 

51 

Stone & lobster Engineering Corporation 
MS Railroad Records 

Stone & RObster 
iegieeering Pile 






MAfHiAtms DISTRICT BISTORT 


book t - mMmom<mnQ project 
volume 3 - cotfsmocTioB 
AFP8HDIX "C" 

ffiOSGGMfffil 

Bo. Description 

1 Foundation Excavation for Alpha Chemistry Building 
9202 - SO February 194?. 

2 Foundation Excavation for Alpha Process Building 
9201-2 - 16 April 194?. 

3 Excavation and Construction of footing* for Alpha 
Process Building 9201-1 - 16 April 1943* 

4 Concrete Batching Plant - 26 April 1943. 

3 Foundation fork for Development Building 9731 
27 April 1943* 

6 Stone A Webster Engineering Corporation Administration 
Building - 27 April 1943- 

7 T-12 Administration Building - 27 April 1943* 

8 Foundation for Alpha Raoetraofc Ho. 1 in Building 9201-1 

16 Hay 1943* 

9 Foundation Work for the Second Alpha Building 9201-2 
18 May 1943* 

10 Foundation Excavation for Alpha Building 9201-3 
18 May 1943* 

11 Reinforced Concrete Framing for Alpha Chemistry 
Building 9202 - 16 May 1943. 

12 Beta Chemistry Building 9203 - 16 May lf43* 

13 Development Building 9731 - 22 May 1943• 

14 Alpha Building 9201-1 - 2 June 1943* 















15 Boiler House end Beta Chemistry Building on 
8 dune 1943 * 

16 Development Building 9731, 8 June 1943* 

17 Experimental Racetrack (XAX) - Building Vo. 9731* 

18 Alpha Chemistry Building 9202 - Vovember 1943* 

19 T-12 Plant - December 1943* 

20 Completed Alpha Z Racetrack. 

21 T-12 Plant - March 1944* 

22 Construction of Seta Chemistry Building 9206 - May 1944. 

23 Alpha II Process Building 9201-4 voider construction 
January 1944* 

24 Pump Ecus# and Cooling Tower • 24 February 1944* 

25 The Second Boiler louse 9401-2 under construction 
24 February 1944* 

26 Alpha II Process Building 9201-4 - 24 February 1944* 

27 Beta Proses a Building 9204-2 - 24 February 1944* 

28 T-12 Plant - March 1944* 

29 T-12 Extension - March 1944. 

30 Beta Proeeaa Building 9204-2 - March 1944* 

31 Alpha II Process Building 9201-4 - March 1944* 

32 Alpha II Raeetraok Installed. 

33 Panoramic f lew of the T-12 Plant March 1944* 

34 Beta Process Building 9204-2 - 19 April 1944* 




37 Aerial Vie* of T-12 Extension • June 19M*» 

58 Alpha n DiydoekJ 

59 Y-12 Plant, September 

1# Beta Pro seas Building 920^*3 September 19I4U. 

ill typical Beta laoetraok Installation 

it 2 Alpha Chemistry Building 9202 - September I9W1* 

1*3 Construction of Extension to Boiler Mouse 9^1-1 

September 19Uu 

letj. Construction of 9207 Group of Alpha Chemistry 
Buildings - September l$l$u 

1(5 Third Bets Process Building 9204-3 - December 19144. 
i|6 Alpha Chemistry Building 9202 - December 19W+. 

4? Alpha Chemistry Building 9207 - December I9I4I4. 

LiS Some Plant Auxiliaries - March 19l£. 
i0 9207 Chemistry Croup - March 19^5, 

50 Foundation and partial Steel Press# for Final Produet 
Building (9212) - June 1945* 

51 Aerial Vie* of T-12 Plant - March I9U5. 

§2 Aerial Vie* of T-12 plant - Bareli 19^5, 




61. rauaiaUon iggagati^ for Alptw Chaalafery 

8utiding 9fi02» 20 fsbrvaury 19^3» 

Ibis ^iot#fr«k^ shews aoa» of th» *wli«a% *€>rit 
don* mb ®m 5f-l2 ?!**&• 


s 


1 














CjJ. gxo&vatiao sad Construction off feottajgB 
Tor «l ; > h* Proe»sa follditK, y30l»l, 16 & wit 














C4« Conors fc* Etching Pleat, 26 April 1945* 


Conorsto for ¥-12 Construct lion see obfcsinsd fras 
this ylsat, loos tod .teodiatolf Isst of too ¥-12 
Arcs. In th* foreground ar« fe* fiat Offices sod 
ths Clock Alloy for construction sorters. 





























C7» f»l2 Ad»ini>tmtlon Building, g? April 


Ihi* building bmeaam known &s fch# ”?lah Sail* 
btrnmm of glaaa iat*rior partition#* 







goundatioo for Algha Baeotraek- 3o» l 


S3. 

in building j20W. 10 May 19k3» 


Hm oral ehap* at Ih# reoa&raok aeeoaata for %h« 

*urr»agis»#afc of r»laf»sia§ staai wham 'mm* 


















CIO Foundation laoaratlon For Alpha Bh tiding 

md L. . iz j ssLjm- 

It w&a hor# that iha oomtitruaior® amacrmtorad th« 
wrst foundation condition of tho mtira pyojaot. 






















C12* 3#ta. vhoaiiatry 15 ? .fay 



la th# baokgratmd »*y W «e«a lfc« fc«gis»ts*§ ©f 
tha *orlok a task «sd tb* atlla fas* 9dl*r I#a«® 
$ 1 * 01 . 




§ 1 $, D#wloa^at SaUdlot 9731, 38 May 


Set* Hm aethod ueeft for for* fmtlM shorn 
ia the right foragrauad* 






CHu Algh* guild lag 2 ’jm* 

Be Inf oread oonorod* ocmotruetlM required tajg* 
luftouat* of fora <*orte. 




. 


















S14, lota—at luiWi'i' 9731, 8 £u»f 1 ^ 


C<»*truotlo» of yii« ooaarsto superstrav fcara *»* 
ao&glotad n tsvoat^OB* 4«ya* 











817 * .*o«<;ra.afc (X&£) 

Buildla* do. 9731. 






























©if* Y«ia $mmmjp 

iulMisg fi0|o| Sa Mw costor* Mind nod to 
tho ri^Eifc Id f20i*2 and at tho far rigjfcd tho 
framing for f2Ql-3* la aho right for*ground 
aro tho Soel'lag Toworo and Pussf loot# afeiefc 
ooro ro^uirad for oach procooo building* 

On tho feeritoa, mm oao aoo tfa* Kotor Filtration 
Plant ooreod ?~12 and tho Tewa. 


4 


\ 
















C20» CwgbW Alfh* I laaotrsolt 

A» eotira installation of this fcyp# and to bo 

tors out sad rsbuilt *h«a tho first awgaob f*il«d» 


t 





021, Tf-12 giant, March l&k. 

This vl*w looking trm th# Fi l tra¬ 

il oa Hint about Uni Alpha I build la ga to tha lait, 
3ot* Suildiag y2Gl*-l in th* rl^at oaafear &»4 tbs 
atari of V»li %itaaaio» to tte» Tor# rigMU 





C£t* Catmtrwsfcloa of 








GfJ* j|jygt» SI ?rcmw. 9201-4 

\mi*f oowgtruofctgn, January l9bU« 


















0*8*. Puaig Bou» feed Cooling Tower 
Fefermry IS44. 
























_ 




• *, l 


J[ 

■#f. * 

* 








Safe# tb* of sbe*l 

•roetteo a# ag»ta*'u tb» fomiag far tfe# 
««rU«r reinforced oaoarota b«j Idifige. 


t 


* 












02?, ?roo»M flaildlag 9204-2 

AlstoffiUlif 







038. T-la Wtofe. *»rofe 19 &. 

tb* parking let la the f0r#gi«»«a4 beeass® 
tfc* ait* for tto* 9£©7 »f SMaiatry 





fif. T-12 ftuailaa, .torch, l&k. 

tnmhig «*11 along on tail&ing $&01"4t* 

Vmn4»tim #t*rt«£ far 9&M"5* 




-fot* Freoota guildiaz 

BESkJMb 

■Sot# that this mhsosA 3#t* Build'»g retain #4 
sfa* r»iai’orosfi oonarot# itmm% doolgtu 





§ 51 * ftlphit 12 ^rottgg a Gliding >201-4 
tvedi 1944 * 

This lw*lWlag i* Iwtteg r©ofi»4 swr f*»nJy for 

squijsiaat ln*4*2la%lotw incb felgte bay houa<$s 
■«# fa-ostf’-selE* 






























055* ^oruMio Vim of Jte gtt 



flw* m.m «f pol*t ia th« i'0r@|^poas4 1* ©n» of 
fctv# few© <3iabst«M,&a» teUmriag f?A '?©«** 14 &&• 


























Sjl*. Bata ?rooB8> Building 9gQi»-2, ready for 
equignaat installation 19 April 




















0,55* Aerial of ill<inay gtoraga 4*fa* 


S«srsi for f-12 Flaat was efc©r«4 bars 

oatll tiaa for installation. la ti&s fc*ofcf|r©ua4 
lisa tfcs fowi of Oak iligp* 









4 












6jfl» U Prrdooka 


tbi* is us«4 to tact fch* ©las®*# 

aad rebuilt uaifc* t»for» returning %# %h« raaa» 
lr*akg for anofchar a* pa rat ion run* 






©39* Plact, 3»pf gfewr 19& » 


V#i« looklrg Northwtat with ixt*n»im 
Aim* to tit* left* 

























Sill* Tfrploal ?jao«tmgte fcgtalt.ftt.isft* 




Gh2, Aloha OMn&rtmr ?uU4fne 9008. 



B»4a photograph «km9 eou®t«a«tiaa of $te 

t® ttM original fesiMIsg j**mju tired fcy txgMis&MI pw- 

<ss»ss faoilitias* 












ei»5* 

& ck; 83 ^ii01*l» -?#g^ff,N»g I9lii » 










Cl4*. Coff.»tr*jetloai of 3507 Sroap af Alpha 
C- hamiotiy g’-lldlogg, i r )hho 








































CU7. Alpha ah«»iat«y lining 
PaawN»r 19Uu 












In tha forogra nd su*» Vroa&m Davalgpwent 3hepa f 
ia tha e»ter la ana of tha Adnislatratlaa Sulld* 
lag* a'»4 *t tha top is tha iJard Slaaiquartars, To 
fts* laft of tha Guard Saadfwrtara is a group of 
ifotmwrfta whtofc hauaad part of tha 3a*«l Fare** 




' : V: ^ 



















































MANHATTAH DISTHICT HIS TOOT 


BOOK T . ELEC TBOUWIt TIC PBOJECT 
TOLUMB 5 . COBSTHJCTIOI 
APPENDIX "D* 

MAPS AID CHARTS 


Dooorlptlon 

Coat Estimate of Eleotronngnetio Plant, ao 
of 1 July vary '9*7. 

Stannary of Coats • Blectroaagnetle Plant, aa 

of 1 Jn - Iy 19 U 5 « 'J&oc/tr'-y 'S*J t 

Qorernnent Construction Contracts, aa of 
1 J uly 19 '9*7 

Stono and Wobator Engineering Corporation Conatruatlon 
Subcontract! as of 1 July 19 \$ »sA?*,va/y '9*7. 

Stono and Wobator Engineering Corporation Conatruatlon 
Purchase Orders, in excess of #50,000, aa of 1 July 1 9 

Tabulation of Building Statistlea* 

Map of Perimeter and Interior Panoea and Ouard Toners* 

Map of Water Supply, Oak Bidgo, Tennessee. 

Oaneral Organisation Chart, 

Bleetronagnetlo Plant, Construction. 

Stone and Webster Engineering Corporation 
lay Organisation Chart. 

Chart of Employees on Payroll - Stone and Webster 
Engineering Corporation. 

Plot Plan of 1-12 and T-12 Extension. 

Map of Clinton Engineer Works Reservation showing 
Bleotroaagnetin Project. 

Safety Section Organisation Chart. 

Tabulation of Temporary Buildings for T -12 
and T-12 Extension. 




cugr cr puvt 

J/WUA*"f /94’j. 

Aa Of- l 


J*U» 4 


Build inc 

I=£ 

29,061,000 

*6.554.500 

7—12 A»<4 

J.v. 7556 

tetel 

9201-1 Alpha So. 1 « 

920|-2 ■ bo. 2 

( 

9 

* 29.061,000 
26*554.500 

9201-J ■ Vo. 3 

9201Ji " Vo. 4 

19.510,600 


562 

19,311.162 

44,044,600 

45.560 

44.066,360 

9201-5 ■ Vo. 5 


42.557.2QO 

31.669 

42.586.869 

9202 Chooistvy A 

4.432,500 

372.440 

4,604,940 

9203 " * 

9201-1 <*nte Vo. 1 

755.400 


2,000 

757.400 

15,701 JjOO 


7,993 

15.709,393 

9204-2 * Bo. 2 

16.379.800 

26,225 

16.406.025 

9204-3 ’ Bo. J 

9204-4 * Vo. k 


15.693.500 

29.175 

16,14.000 

15,922.675 

13.164.0QD 

9205 ' lialytl* Laboratory 

9206 Bo. 2 Prooo—• Ch—litay 

65.400 

‘ 

1.617 

334.806 

87.017 

4,523.806 

Building 


4.289.000 

9®7 Bo. 1 ■ • 


12,060,300 


12,030,300 

9206 Choaiool Stamgn Building 


610,000 


610,000 

9209 Bote teloogo Bldg. Bo. ft 


21,200 


21.200 

9210 Vuim Prooooa Building 


5.646,600 


5.846,600 

9211 Spooiol Material Coanronion 


1.394.400 

4.930.000 

1.394,400 

9212 Chomistry Building 


4.930,000 

5401-1 42 Boilor houooo 

1.566,300 

1,236.000 . 

17.000 

2,639.300 

94o4-l Motor Puap douso for 9201-1 

125.100 


125.100 

■ ■ ■ ■ ■ 

115.900 



113*900 

9404-3 * ■ • • 9201-2 

9404-4 * * " " * 

136,600 

123,200 



136. 800 
123.2 j 0 

9404-5 ■ * * * 9201-3 

146,600 



146,600 


1 


Building 


Y-12 


9404-6 Veter Pu»p House for 
94)4-7 " ■ ■ » 


9lioU-8 ■ ■ » ■ 

94)4-9 ■ ■ ■ ■ 

9404-10 ■ ■ ■ ■ 

94)4-11 ■ ■ ■ ■ 

9404-12 • ■ » • 

9404-13 * ■ » ■ 

94olt-l4 * ■ • ■ 

94)4-15 " " « « 

9409-1 Voter Cooling laser 
9409-2 ■ ■ • 

9109-3 ’ ■ 

94)9-4 * ■ • 

91*09-5 " 

9109-6 • ■ ■ 

9109-7 " " 

9409-8 ■ • ■ 

91*09-9 * " ■' 

91*09-10 * * » 

91*09-11 ■ ■ ■ 

91 * 09-12 " ■ ■ 

91*09-13 " " ■ 

9109-11* ■ ■ ’ 

91*09-15 " " * 

9109-16 • ■ ■ 

91*09-17 * * ■ 

9109-18 * ■ ■ 

91*09-15 11 * • 

91(13 Voter Supply Mein 
9l*15 Olotilled Veter fleet 
91*16 treating House 
9 UI 8 Cleen Oil leaks 


“ 9731 
9204-1 
9204-1 
9204-2 
9204-8 
9201-4 
9201-4 
9201-5 

9201-5 

9202 

for 9201-1 
’ 9201-1 
* 9201-2 
• 9201-2 

* 9201-3 

* 9731 

■ 9204-/ 

* 9204 

* Q2Qi*-2 
" 9204 

* 9201-4 
" 9201-4 

■ 9201-5 

* 9201-5 

* 9204.3 

■ 9204-3 

* 9762 
” 9202 

* 9207 


14,200 

64,200 

58,500 


/ - 2- 


a • SEsfSKH- 
gfg § ii’lgggggg 










xullding 


9419 Distilled Hater Preparation 

9420 Distilled Hater Pump Hetme 
95^1 Sloetrio Substation 

9502 Steam Distribution 

9503 Voter Distribution 

9504 Semege end Waste Disposal 
9507 Drainage 

9510 Pro seas Waste Disposal 
9512 Kleetrioal Distribution 

9601 Sailroad 

9602 Hoads and Walks 

9603 fknoo and Ousrd Toners 

9605 Autos, Tree to re, and Trailers 
9^09 Oil Pump House • 

96l0 Oil Storage House 
9^12 Grading 

9616 Caustic Unloading Station 

9620 Oil Puriflostion 

9621 Hydrolysis Toner 

9701 Examination Building 

9702 Telephone Building 

9703 Gate House 

9794 Administration Building 

9705 Guard Headquarters 

9706 Bed leal Service Building 

9709 Shop 

9710 Pire Headquarters 

9711 Cafeteria 

9712 Garage and He pair ShOp 

9713 Highsay Crossover 
9720 Warehouse 

9722 Cloak Alley 

9723 Change Houses 

9727 Diquid Nitrogen Storage 


Y-12 



528.4* 

704.600 

606.600 


325.800 

411,400 


26S,J00 

IO 9 . 4 OO 

487.000 

17,000 

B .400 

39.500 

332.300 

60,000 

125,900 


316.900 
15.100 

5.000 

421,000 

163.900 

371.900 
069.700 

90.000 

459.500 

156.400 

3.600 

413.900 
13.600 

1.336,500 

24.900 


T-12 »xt. 


I 1.000 

331.300 

658.500 
4 > 5.900 

563.600 

322.600 

340.500 
iff .300 

201,100 

100,000 

321,400 

2,200 

4.300 

476,700 

455.500 
51.700 

178.900 

126,200 

5.500 


57.000 

862.900 


302,000 

1 . 2614.800 


J.o. 7533 * 

$ 

636,250 

310,000 

1,000 

185.989 

69,000 


6.925 

5.650 

45.000 

66.095 

351.500 

57.500 


Total 


* 25.100 

331.300 
1 . 823.150 
1 . 110.900 
1 , 400,200 
640.4* 
759.900 



209.4* 

994,389 

65,000 

20,000 

12.700 

39.500 

009.000 

515.500 

175.600 

178.900 


450.025 

20,600 


5.000 

426.650 

163.900 

416.900 
069.700 
100,600 

1.380.895 

156.4* 

3.600 

1,067,4* 

13.600 

2 , 658,800 

24,900 



building 


9728 

9729 
9751 

9732 

9733 

9734 

9735 

9736 

9737 

9738 


Lftundry 

Dry Im 8torage 

Pilot Plant 

Aoetona Building 

Chaaiatry Prooosa Development 

Engine#ring Prooosa Development 

Fhyeloa Pro 00 aa Development 

Shop Proooaa Dovelopeoat 

Eleotrioal Main. Shop 

Foundry 

Engineering 

Solmt Building 

Sonorator Building 

Anmonia Storage 

Bio o tropin ting Building 

Barrooka 

Vaah Houao 

Bafrlgorotor Building 

Autonotiro Sorrioo 

Service Station 

Grease Book 

Oaa Cylinder Storage 

Payne a to ra Building 

Laboratory Proooaa Development 

Coaapreaaor Building (9206) 

Foa Houao (9206) 

Incinerator (9207) 

Sampling Houao (9207) 

Cold Storago Building 

Miscellaneous 

Machine Shop 


* * 222,300 
60,000 
3,073.100 
67,700 
21 * 8,000 
132.100 
198.700 
152,900 
213,100 
190,700 
176,900 
18,900 

12.600 

12,200 

53.300 

16,000 

23.300 

38.000 

32.600 
71.000 
12,800 
16,100 

272,200 


108,900 


I 1X4,200,000 



■Lutal 



J.o. 7533 6 

255S 



833.800 20,726 


45*000 

25*000 


53.200 

300,890 750 


276,300 

93.500 

357.000 

8,000 


200 


30.000 


I 222, 

60 , 

3.073. 

67. 

1 . 102 . 
152. 
196. 

152. 

260 , 

175. 

176, 

16 . 

12 . 

65. 

301. 

53. 

16 . 

23. 

38. 

32. 

n, 

45 . 

272. 

276. 

93. 

357, 

8 . 

30,000 


5.337.168 5.756.068 

1,060,000 1,060,000 

ils.ooo^oo" i^ai^or « &i7m.~35o 
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APFISDIX OS 


BLBCT90MAOTTJC FUR 
3UMMAET OF 009X3 

as or i fun 19b * 





ELECTROMAGNETIC PLANT 


. SU'7.*ART OF COSTS 
AS OF 1 JANUARY 1947 
COST OF CONSTRUCTION 


Number of 
Transactions 


23 Government Contracts (Aptp* D3) f . 8,388,715*27 
38 Stone and iVebster Suboontraots (App* D4) 22,964,374*04 
21 Stone and debater Orders Ovor $50 f 000(App. D6) 2,302,467.56 


Remaining Orders of Less than $50,000 


12,589,021.60 


r 


Construction Vork Performed 
by Stone and "/abater f s Own Forces 


118,239,523.23 

Cost of Construction 


“ ldt,934»10f.'5?r 

Total Cost of Electromagnetic Plant 



Coat of Construction 


164,964,102.50 

Cost of Equipment (Volume Book V) 


136,447,497.50 

Diroot Plant Cost (App* Dl) 

r " 

301,411,600.00 

Cost of Ueaign (Volume 3, Book V) 


5,619,300.00 

Silver Program (Volume 4, Book V) 


2,432,626.00 

Fees (Volume 1, Book V) 


3,384,679.00 

Total Coat of Electromagnetic Plant 

i 

312,898,705.00 


D2 



APHIDS D) 

OOVUnSlT (/OBSTRUCTION COI TRACTS 

J/qyuAiry /941 

as of i mx- 


\ 


\ 



OOVBM lfiMT C0M8TBJCTI0 M CUKTIACTS 


t) 

VM 


Contract 

*yp* 

Date 


Contraotor* s 

Soopo of 

Contract 

fiuob or 

Contract 

Contrast 

Contractor 

Address 

Doric 

Aapunt 




Print Contract limber *-7li)l-an«-15 



W-7421-eng-l 

W)#l 

12-264+2 

Humphrey ft O'Connor 

Enoxrille, Toon. 

Flushing ft 1 16,050.1+4 

W-7421-eng-2 





Beating 


m 

1-224+3 

Broaduay Malntananee 

In To it, H.T. 

Blaotrioal 

4,175.25 






Work 


»-7U05-«ag-308 

w 

5-114+1* 

Bothlohoa Stool Co. 

Boston, Mass. 

Star. Stool 

492.726.88 






9204-3.«tc. 

w-742l-eng-6 

*D #2 

11-16-1+3 

Bristol Stool ft Iron Co 

• Bristol, To. 

Str. Stool 

331.006.30 




Tennessee 

9201-4-5 

W-7fc>l-sng-174 

■ 

4-io4+l+ 

Brooks-Pishsr 

Atlanta, Oa. 

Insulation 

545.880.17 

*-71+23-«ng-l 



Insulation Co. 


Work 


ft 

6-124+3 

Orainago Contraotors 

Detroit, Wish. 

Saner ft 

347.850.81 






Water Linos 


W—7 Ul &-eng—1 

* 

11-254+2 

Harrison Const. Co. 

Pittsburgh, Pa. 

Clearing, Grubb- 
lag ft BxoaTtg. 

- 1.989,422.43 

230,668.21 

w-7W>7-«»g-lU wd#i 

2- 54+3 

Bookwood Sprinkler Co. 

Boston, hu. 

Fire Protection 




T-12 

W-7407-«ng-38 

■ 

1-134+4 

lookuood Sprinkler Co. 

Boston, Mens. 

Plro Protsotion 

161,781.00 





T-12 Rxt. 

w-74l8-eng-3 

• 

12-154+2 

Salph Bogors Co. 

Haskrillo, loan. 

Crushed Stone 

337,728.00 

«U7Ul8-»ng-66 

ft 

12-224+3 

klph Rogers Co. 

■as hr ills, Tsnn. 

C lushed Stone 

212,21+4.66 

w-7Uoi-Mg-l6U *B#2 

3- 34+4 

C. 0. Struso ft Sons 

Philadelphia, Pa. 

Rasonry-Y-12 Bn 

. 905.674.00 

»-7Ua-«6-4 

WDfl 

12-174+2 

Trane it Mix Conors to 

In York, M.T. 

Conor#to 

1.975.827.73 




Corp. 


29.758.76 

w-7U23-«g-7 

■ 

2-23-44 

Asbestos Srsoters 

Bound Brook, 14. 

Corr. Asbostoo 





Siding 






Subtotal 

♦ 7,662,594.64 


- 1- 



Coot not 

9 umbar 

*yp« 

Contraot 

Bata 

Contract 

Contractor 

Contraotor'o 
Address 

Seope at 

1«* 

Contraot 

Amount 



Prlao 

Contraot luabar B-lU-106*enc4d 



«-22-075-oag-62 

«D #1 

l*-2046 

Bethlehem Stool Co. 

Bothloboa, Ik. 

Structural I 

101,501.35 






stvi 


W- 22 - 075 -ong -81 

■ 

i^ao -45 

Carr lor Corporation 

Syracuse, I.T. 

Refrlgera- 

LU6.i432.OO 






tlon 


W- 22 - 075 -«ag-l 3 ° 

• 

6-12-U5 

Soekaood Sprinkler Co. 

Worcester, Mono. 

Fire Protootlon 

90 , 000.00 

•W- 22 - 075 -«Qg -88 

lDf 2 

5- 7-U5 

C. 0 . Straoo t Sons 

Philadelphia, Ft. 

Masonry 

90 . 000.00 





Subtotal f 

3e7.933.35 



Prlao Contraot Iiofcer B-lk-108-a&c-60 



•W-22-075-ang-88 

«>|e 

5- 7-4*5 

C. 0. Struoe A Sono 

Philadelphia, Ik. 

Masonry 

105,565.00 

*-22-075-«4t-69 

BD#i 

U- 246 

Bothloboa Stool Co. 

Bothloboa, Ik. 

Structural 

158,208.17 






Stool 


1 - 22 - 075 -«og- 7 } 

• 

U-104*5 

truooon Laboratorioo 

Detroit, Miek. 

Moot Booking 

32.5U2.oo 

*- 22 - 075 -ang -70 

■ 

4- 246 

lookaood Sprinklar Co. 

Woroootor, Maas. 

Pire Protootlon 

36,872.11 

W-U 4 .-lO 8 -ong .66 

* 

6 - lJ*5 

Armor Iaoulatlag Co. 

Atlanta, Georgia 

Xu alation ^ 

65 . 000.00 


Subtotal $ 396,167.28 


total Conotruotlon Cgntiaoto 


• 8,388,715.27 




APPENDIX DU 

S1D11 USD WEB3TS1 BSOIHKSBIIO COIFOBATIOI 

COISTBDCTXOI 8UBCOITBACT3 

J/Mu/tzy fr47 

AS OF 1 / 

* 



Subaantnot 
Xumber 


Data of 
Suboontmot. 


STORE A VS6ST8B BSGIMEERIXG CORPORATE* 




Saboontraotor 


Saopo of 
*wt 


Amount of 
Subooatroot 


Prl— Contraot linbar T-7lfll—-13 


6-C-2706 

11-234*2 

Olioa Drilling Corp. 

That Baring a ond Drilling 
tydraul&o Blovator FI—gar 
Holas 

# 100,259,61 

7 -C -3101 

1-94*3 

1—no— 00 Roofing Co* 

Roofing 

98,1(97.85 

12-C-2390 

5-264*3 

Alpha— Cue tod la 

Chln—y Co* 

Bodlal Brink Chln—y 

ii,ol*l*«oo 

14-C 4*881 

U- 14*3 

Oonorol Si ova tar Co* 

Hydraulic Slam tors 

52 , 166.00 

18 -C -632 

2 - 27 -I 43 

Talk 1— Machinery Corp. 

Refrigeration Equipment 

1 , 1 * 32.00 

I 9 -C -677 

2-274*3 

York loo Machinery Corp. 

Air Conditl—lag Squipmomt 

4 . 690.00 

20 -C- 7 ^ 

3-17443 

Norrlo Brother a 

BaUar Sotting 

12 , 102.65 

23-C-979" 

14—21*4*3 

John Von Bongo Co* 

Cafatarin Bquipmont 

i 9 .ltab .30 

234:44862 

14-264*3 

“ Morris forgo A Drilling Co* 

Drilling Hydraulic Slava tor 
FI—gar Holoa 

5.410.00 

26-C-919 

l*-ll*4*3 

Buffalo flank Corporation 

St—1 tonka 

33.474.oo 

26-04*885 

5-114*3 

General SI arm tor Co. 

Bl—trie Blavntora 

13 . 050.00 

30-C-5T2U 

5-15443 

Boy C. Smith Tile Co. 

Linolaun and A op ha It Vila 

Woo ro 

456.50 

32-0-5723 

5-1144*3 

Soman— Coal A Supply Co. 

Cold 8torage Insulation- 

4 . 385.00 

35-C-5725 

5-134*3 . 

B* F . houserman Company 

Movable Partitions 

7.186.16 

3 U-C-I 437 

2— 1*—1*3 

Link-Bait Camp—y 

Coal a— »si Equip—at 

24,752.36 


Suboontraot 

Bunber 

eat* «f 

Suboontraot 

Subcontractor 

Saop* af 

Berk 

Aaouat of 
8uboontraot 

35-C-6221 

5-25-1*3 

Prim* Contract M unbar h-7l*01-*ng-l3 (Coat*) 

John Barttta til* Company JUpbtlt Til* Floor* 

* 3.416.64 

i£-C-6227 

6-15-43 

t*nn*ss*a Roofing Company 

Boo flag 

74.607.85 

1(3-0-6226 

5-2843 

Watson-Flagg Bag. Coapany 

Blaotrloal Installation 

11,986,685.00 

U5-C-6230 

6-294(3 

Qaaoral Slrrator Company 

Wo ik 

Si *o trio S Ida walk Si •rotors 

21,400.00 

1«6-C-6231 

6-234*3 

Pittsburgh Plat* Glass Co. 

Glass sad Glaslag 

2B.821.l5 

■»51-C-6236 

7-204*3 

Trl-Stat* Aab*stos Company 

Insulation of piping and 

322,528.22 ■ 

153-C-6238 

7-214+3 

Jobaa-UanTlll • Sal*a Carp. 

Equipment 

A*id Proaf Mastie Floors 

1.854.75 ■ 

j 

rfU-C.1658 

1 J 

7-15-1*3 

Cnitsd Conveyor Carp. 

Ash handling Bquip—at 

12,309.00 % 

1 55-C-76O6 

7-244*3 

Bulan* Qa* Coapaay 

Gas Storage Teaks 

5.150.02 

56-C-6239 

6- 54(3 

Saain 6 My*ra, Inn. 

Lunch Roan RquipsMat 

4,413.75 

59-C-I875 

6-12-43 

Kerri* Brother* 

Hefactory Bailor Settings 

12,290.00 

61-C-90OU 

9-15-43 

Ilifc A VIua Hfg. 0*. 

Bqulpaaat Exhaust Byetea 

12,407*00 

64-0-5001(7 

11-44(3 

Chattanoega Boiler 4 Tknk Co. 

St**l Tank* 

41,801.50 

65-C-50077 

11-134(3 

lilliaa 0. Solt 

Bsfaatory B*ll*r Battings 

67.556.00 

66-C-50076 

11-13-43 

Link-Bait Company 

Coal Basil lag Systaa 

39,987.24 x 


t 


2 





Subooatmot 

Iub«r 


Data of 
Coat mot 


Subcontractor 


SMp* of 


Aaount of 
Subcontract 


Prina Coatmot luabar W-7lAH-sag-13 (Coat*) 


67 -C -50081 

U-15-43 

baited Coarcyar Corf* 

Ate doodling feplpaast 

* 17 . 053.50 

69 -C -50217 

11-27-43 

fruaoen Labaratorias 

Caaaat Tila teat Daakteg 

195 . 530.26 

73 -C -9811 

12-14-43 

8 * Doughty Sons Co*, loo. 

Diautt* A ta-araat Bollors 

64.575.00 

7 U-C -9812 

12 - 18-43 

tanaassao Hoofing Cqaqpsny 

loafing 

14.414.15 

0 77^-9815 

12-30-43 

Doaatur Iron * Stool Cmqny 

Structural Steal 

37.812.24 

78 -C- 96 I 6 

12-22-43 

ConsolIdotod Chiaasy Conpany 

Badial Brisk CAioossy 

10 , 160.00 

7^-C-50313 

1 - 10 - 4 * 

Slim tank A Kfg. Conpany 

tanka 

7,804.00 

80 -C -9 617 

1-18-44 

Oounl Slavs tor Conpany 

Iral^d Horatora 

36,486.36 

0J-C-982D 


tealsy sad Ccapaay 

Piping Installation Work 

7.417.851.00 

04 ^ 0-52541 

2- 9-44 

J. G. Wilson Coip* 

lolling Stool Doors 

13,228.00 

85-0-52542 

2 - 11-44 

Soasnns Coal A Simply Co. 

Hoofing 

121 , 713.12 

89-0-50649 

4- i-44 

John Van tangs Coapaay 

Cafsteria Equipasnt 

66 , 227.88 

91-C-52543 

4-18—44 

Oanaral SI orator Company 

Slostrlo Freight llorater 

2.795.00 

92-0-52544 

4-18-44 

Arastroog Cork Coapaay 

Cold Sto rag# Insulatioa 

11.548.38 

91HJ-52545 

4-1&-44 

tear llsrator Afg* Co* 

© 

i 

l 

! 

4.652.00 




Suboontruot 

l\nd)«r 


Dat« of 
Suboontroot 


Sub oontrootor 


Soopo of 
Work_ 


Ajttunt of 
Subooctroot 


Mai Copt root Ixjobor W-7ljQl«»iag»13 (ConQ 


96 - 0 - 5251*6 

1 *- 254*1* 

S«wnl Blmtor r »r—p—»y 

Sydraulie Siorator 

# 10,314.86 

98 -C- 52514.7 

5- 24*1* 

Warner Slevator Mfg. Cfwgwny 

Dudbeaitora 

2 , 230.00 

99 -C -50785 

5- 3-44* 

Toxk Im HxMany Corp. 

Cafeteria Refrigeration 

16,91*7.91 

100 -C- 50761 * 

5 - 1*4*1* 

Market Forge Ca^ngr 

Rafrlgeiatior Shelving, 
Mono-Rail and Soalee 

8,514.00 

101-0-17666 

U-2844* 

Oiles Drilling Corp. 

Drilling Hydraulla Siorator 
Plunger Role 

2,1*59-00 

102-0-17687 

5- 5-14* 

Ceneial El orator Canpany 

Rydraulle Elevator 

l 4 .i 25 .OO 

IO 5 -C- 5 O 878 

5-114*1* 

national Fireproofing Corp* 

Coal Siloo 

15,063.60 

100-0-17690 

6 - 1344 * 

Pitteburgta Plato Olaao Co. 

Claaa and Dialing 

1.776.97 

lU*-C-20061* 

6 - 3044 * 

Carrier Corporation 

Pontage Refrigeration 

17.928.00 

U 6 - 0 - 525 !^ 

7-1044 

- flonoral SI orator Conpaay 

Freight Sisvatera 

33 . 7 I 4 .OO 

117-C-52550 

7-21*4*1+ 

Waroaw Elevator Canpany 

Dohbaaltera 

97.922.11* 

119-C-5U8S 

7-lW+i* 

Carrier Corporation 

Package Refrigeration 

17 . 227.00 

I 2 I-C-I 7698 

8—3044* 

H phone Cue tod la Chlenay Co. 

Radial Bride Chlaney 

11 , 32 I*. 00 



Subcontract 

Number 


Date of 
Subcontract 


Subcontractor 


Scope cf 
Work 


Amount of 
Subcontractor 


Prias Contract Bute or W-7l£l-ong-13 (Cent.) 


122-C-3D195 

7- 74*1* 

Link-Salt Company 

Coal Handling Squipaaat 

* 23 , 125.00 

1214 - 0-20300 

8-25'^U 

United Conveyer Cerp* 

Ask la oiling Equipment 

5 , 230.00 

125 - 0-52551 

9 -H 4-14 

fenneaaee Beefing Ocapany 

leofiag 

52,1*51.00 

126 - 0-52552 

11-3-1*1* 

Consolidated Chiaaey Co. 

Radial Brisk Cfelaaqr 

6.21*0.00 




HMittl 

«a.37U.069.55 



Prlns Contract Bteber tf-ll*-108-cng4£ 


l-c -30210 

2-22-1*5 

5-74*5 

Braeks-Fiaker Insulating Co. 

Insulation of Piping 

Squipasnt 

• 117.958.Ol4 

2 - 0-31586 

M. S. inning Company 

Sheetxoek Pyrefill Reef 

Decking 

18.027.99 


3 -C -32083 

6-12-1*5 

Tennessee Roofing Ccapaay 

Roofing 

. 



t 

Subtotal 

* 166,1*65-85 



Arias Contrast Nuaber l-H*-108-cng-60 


l-F-i*D20l* 

U- 7J+5 

Sate an-Flagg Engineering Co, 

Bletetrloal Installation Work 

♦ 753 . 5 i 3 .U 4 

2-P-40227 

1*- 74*5 

Hanley 4 Coapeay 

Piping Installation lark 

672 , 850*00 

3-0-1*0288 

5-164*5 

Tennessee leeflag Coupony 

Reefing 

17.i66.00 



Subtotal 

fetal Construction Subcontract* 


11 , 142 }, 819 - 4 * 

# H.9U4.37PC 


5 



appendix D5 

SYD1E ft WEBSTEE OOHB1HO C08P0HATI0I 
C0VSTBDCTZ0I HJKHASE OHDHS 

11 EXCESS or #50,000 

J/)VUA/?y 041 

IS OF 1 JULY lyv 5 / 




STOSS * WEBS i BiOlNEEBXBO COBP. 

— S 6 tf 5 rHP gT latt TBIBgOgBB r 

• n r mzsrwwnsss - 

j& a* i ^ 



*yp* of 

Bata af 



Soaps of 

Cost af 

Humber 

Cootract 

Contrast 

Coatraotor 

Cent.'a Add. 

lot 

Work 




PriM Contract Busier 1-7401-aog-13 

V 


915 

Order 

4-17-43 

Anarisen Bridge Co. 

Beaton, Mass. 

Boof Stool 

99.ua .45 

52635 

Ordar 

3-22-44 

iaarloa Bridge Co. 

Boston, Mass. 

Str. Stool 

52 , 000.00 

50008 

Order 

10-2-43 

Brlatol Stool A Iron Bristol, Va. 

Str. Stool 

307 , 043.86 



Worts 


Framing 


5«»3 

Ordar 

11-24-43 

Bristol Steal A Iron Bristol, Va. 

Str. Stool 

299 , 210.17 


Worts 




52792 

Ordar 

3-17-44 

Butler, Oao. Co. 

Chisago, 111 . 

Onistrut A 
Fittings . 

79 . 005.25 

60 , 577.76 

53255 

Ordar 

5- 2-44 

Butler, Oao. Co. 

Chicago, Hi. 

Unistrut A 
Fittings 

120 , 423.43 

52146 

Ordar 

1- 7-44 

Celonnn, Oil la 
biak Sales Co. 

Inox., Tann. 

Building Tile 


53447 

Ordar 

5-16-44 

Heetrieal Stole— 

Atlanta, Qa. 

Conduit A 

68 ,940.28 

'k. 



saleers, las. 


Fittings 

259.851.34 

52343 

Ordar 

12 - 27-43 

Oreap, Henry B. Co. 

Chisago, 111. 

Str. Stool 

52001 

260 

Ordar 

9-26-43 

Harbor Plywood Corp 

Hoqulaa, Wash. 

500,000 sq.ft. 
Plywood 

62,400.00 

Ordar 

i-n-43 

loaning. Maxwell A 
Boors, las. 

Muskegon, Mist. 

20-t0n Cranes 

78 , 026.90 





Shaw Box Crane A Moist Dir. 



474 

636 I* 

Ordar 

2- 5-43 

Manning;, Maxwell A 
Moore, Zaa. 

Beaten, Maas. 

traveling Cranes 

91.605.00 

Ordar 

5-21-43 

■etional Cylinder 

box., Tann. 

Bequirswwnts 

100,000.00 

5H+66 



One Co. 


ef Oxygen 

Ordar 

8 - 4-44 

Trane Co., The 

Boston, Maas. 

Heating A Voati- 

50,364.4) 


lating Unit* 


1 






Hiunber 

Type of 
. Contract 

Dote of 
Contract 

Contractor 

Contrmetor*s 

Address 

8 oops of 

Work 

Cost of 

Work 




Prize Contrmot Busbar W-7l+01-ODfc-13(Contd.) 


5009j 

Order 

11-164*3 

U # 3 # Pip# & Foundry Co* 

Boston, Mass. 

C.l. Pipe A 

1 93,l£3*35 






fittings 


52002 

Order 

9-26-1+3 

fayorhoueer Solos Co. 

Mew Orleans, I*. 

500,000 sf.ft. 

66 , 555.30 






Plyuood 


50001+ 

Ordor 

9-284+3 

Whiting Carp. 

Bern Tork, B.T. 

Truroling Cranes 

255 , 070.00 

656 O 

Ordor 

5-314+3 

Wilsen-Weesner- 

Knoxville, 

Reinforcing Stool 

70 , 1 + 90.00 




Wilkinson Co. 

fennessoo 



52182 

Ordor 

ll- 84+3 

VUi«4nim r- 

Knoxville, 

Bslnforolag Steel 

270 , 000.00 




Wilkinson Co. 

TtQBMtH 







Subtotal 

♦ Y;i$y,TE5:w 




Prime Contrsot lumber W-llt-lOS-eng-if 

* 


610 

Ordor 

6 - 84+5 

Oonorml SI 00 trio 

Boston, Mass* 

Indoor fyronal 

21 + 5 , 675.00 






Capacitor Equips . 


31605 

Ordor 

6 - 94+5 

Bastinghou## £ 1 * 0 to 

Boston, Bass. 

Circuit Breakere 

£ 3 , 630 . 00 ' 





Subtotal 

i 

VJ1 

• 

8 




Total Construction Purchase Orders 

* 2,to&,I$7.5£ 



2 



r)OM OF 0U<UPHVG STMTJ5T/CS 


Sites ^ I o*i 7 


LOOR 

vRKAk 

ft*L 

^44cf 


f t 933 

4,144 

%BhC 

4 t 00£ 

//Gas 


l,GGC 

* 

^0J4 

II 

3/?a 
fcs*? 
7,714 

ii 

.LTfiik 

7>SC 


/,4i4a 

V°*( 

" j 

/ t< 06>7 

136 


u ! 

/» j 

?a4 

II ; 


CUBE 

Jc u .rr.). 

<j7'Wz|sr 


1 


Wi 

<.21, 
541<r 
Z57,I<1 
541, 
"32,401 


r 

.1 


422,73'' 

.11 

/oii,470 


J3q/d2 
: K2o|o 
5^d4s 


/,94b 
o 


^457! 


n 


if 

u 

' 

11 j 

10<4 


^//<?! 

133 



357 


V s ] 

* !' 

U 1 

^ I 

If \ 

II 

ft ; 

II f 

i 

h 


I7,Zoq 

H 


BASEMENT! 


O 

O 

o 

o 

i° 

o 


o 

o 


o 

o 

o 

•» 

_.G., 

o 


No. 

FLOORS 


-J' 


3 

* 

3 

e 

a 

I 


~l 


• i | 

j 

ii 

> i 

i L 

. » i 

/ . j 

TAWfeOWUr 


FOOTINGS 


»■ r rt 

Coi/e^ 

If 

COMC. 

COMC. 

C0VC< 

COUG. 

cowc. 

COWC-i 


COWC 

touq 

” I 

comc! 

II 

comc, 

couc. 

COWG* 1 

it 

C0KIC 
Cau c.l 


Taw<V- 

/ ! 


COWCf 

*« i. 


Comc* 


cowc. 


C o u c. / 

I* 


TOUWOfcTlOMt 

FIERI 

COMC 


COMC 
COWC 
. C aua? 

COMC 

COMC, 

C0MQ* 

i 

COMC 

COMC. 

•» 

COMC. 

n 

CPJJC 

COMC. 

cowc 

7* 

0 

o 


TTFC 

fr*me 


Com c« 

Comc 

COMC , 

STEMCTPtHOl 

cowcj 

COMC | 
CouC* 

I 

. I 

.; - ■+- 

BRIctj. 

" I 


SCI 


ckL 

&|5.ickL 

BE.IC 14 . 

" j 

. Wooxjj... 
o i 


Nw.siottfc 
cove. 




1 ' 

- 

** i 

i . ! 

i 1 

tt 


! 

11 ! 

i i» ? 

Ii ! 

n 


„ i 

f t* 

" ! 

» 

1 

If : 

. r . 

. f 

." j 

j* 


a ! 

| 

i /# 

tf ! 

it 



! if 

*» i 

i 

n 


s 

;/ 

j 

* i 

•i 


li 

n 

h \ 

ii 

j 

r 

. .AlMSju. 


4 i 

O 


Wood 

NtV. PtO*M4 

o i 

•) 

1 | 

9 

4 

■* s 

** 4 j 

l* • 

l» 

'■ j 

If 

»l f 

[ V 

i/ 

l< 

i 

It 

if--' 

ft 

1 

o 

j 

wood 

NtV. Slot MG 

o 


li 

II 

M 

M 

ii 

h 

11 ! 

II 

n ; 

If 

4 

M 

V u 

4 

R 

n 


•I 

»l 

M 

»l 1 

! 

9 

o 

D 

Wood 

CoecAb&esiw 

Wood 

‘f 

a 

a 

u 

O 

Guc.uMu.v 

C OMC. 

o 

i. | 

V.C4C6t^w 

- 

- 


$T«Lf'C|. 

— 












PROJECT - 7209 




BLDG.Nfi! 

9 ZOb l 
9 Zol -2. 
9zot'3 
9 zoa 
9Zo*E*t 
9£°3 J 
9 Z04 | 

9205 ! 


NAME 


MAIN Process Building 


Chemistry Buildimg ’A" 

’A‘ Ext. 

Chemistry Building' E)" 

No. 2 Process Building 
Analysis laboratory 


DATE 

STARTED 


DATE ! 
completed 


Co6T [GENERAL 
'- UO ' blMCNSlOVj- 


3-1-4^ 

3- Z5-4J 

4- 15-43 
4-7-43 
4-24-44 

4- 7*4 

5 - /S- 4 , 3 

6- 9-43 


/2-il3-^3 

3-25-44 

A-IS-<j 4 

<0-31-43 

2- jo-4-S 

3- 9-4 

a -1 s-^4 

4- 7-44 ' 


2*1031,000 174x447-4. 

2 fealty®',. “ ! 

1931 OWod Z&~M'rZ4i : : 

> 4*t3V?Oo lUi'xi&i ' 

I .. _...' !' .4*£ : 5WS(-<S 
ffiAo o 105*1 $q‘ 
I5]0I +|oo Z4l'*ic,a^' 
8-f4 od" 3o' KfcO’ 


9401 j 
9404 -1 | 
9404-2 i 
9404-3 i 
94 04-4 | 
9404-5 
9404-4) 
9404-7 
94 :4 -a ; 
9404-/5. 
9409-/ 
9409-2 
94 07-3 | 
94-09-4 j 
94 0 0-5 j 
940?•4 
9407-7 
94C9-S 

°4C 

M.HlT 
94 fe-/ 

94 . -7- . 

94/6-3 
44/4-4 
94 .'6-0 
94/6‘/ f 


Toiler house 

WATER Pump house 0for 9hoi-0 

" C FOR 9201-2) 

" " 1 ( For 9201-3 ) 

’• ( FOR 97 3! ) 

1 '■ (FOR 7204 ) 

" ■' C for 92 oz ) 

WATER COOLIMEi Tower (F0KR2OI-I) 
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